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neglect the human factor. e aim here has been to show not only the way to 
accomplish results, but also how to make the public understand and approve of 
the work when it is done. 

The book will prove of practical value to new health officers; it will be 
useful as a reference on administration in some schools of public health, and the 
a health officers will find in it a new viewpoint on some matters of 

policy and practice. 
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INDUSTRIAL ASPECTS OF HEART DISEASE: A STUDY OF BIGHTY 
INDUSTRIAL WORKERS FROM THE CARDIAC CLINIC OF THE 
MASSACHUSETTS GENERAL HOSPITAL, 

BOSTON, MASS.* 


Mrrearam LINCOLN 


Social Service Department of the Massachusetts General Hospital 


igo the casual observer, Aaron Beref- 


ski is not unlike a host of other 


immigrant workmen. He has the same 
stocky build, the same heavy, clumping 
walk, the same grimy hands.  [Hvery 
morning, lunch pail in hand, he trudges 
to the shop where, all day long, he pulls 
and pushes and lifts, doing the work of 
a machinist, repairing automobile 
trucks. Itis heavy work. At the end of 
a week, he receives his pay envelope 
which means food, clothing, and a home 
for himself and his family for another 
week. It is the fight for existence that 
faces every worker in industry. Yet 
there is a subtle difference. While the 
other men do the necessary lifting and 
reaching with ease and, at the end of the 
day, feel only the normal fatigue of man- 
ual work, Aaron Beretski has the added 
burden of physical handicap. Lifting 
and reaching, even carrying his kit of 


*Résumé of thesis presented for graduation at 
the Smith College School for Social Work, 1923. 
Received for publication March 4, 1924. 


tools upstairs to the tool room, leave 
him painfully eatching his breath. The 
end of the day finds him fatigued almost 
to the point of exhaustion; and, as if this 
were not burden enough, he suffers the 
constant uncertainty about the future 
that haunts the man with a ‘‘bad heart.’’ 
Like the sword of Damocles, swinging 
backward and forward, suspended by a 
single hair, hanes the fear of sudden 
death or permanent disability. How long 
will he be able to keep up his work? 
What will become of his family? 

Aaron Berefski is not an isolated case 
that stands out in startling outlines. In 
the United States, at this very moment, 
one out of every fifty persons is facing 
the same problem—struggling to keep 
up with the demands of industrial, mer- 
cantile or professional life, in spite of 
the handicap of a diseased heart. The 
fact that 2 per cent. of all industrial 
workers on examination are found to 
have serious heart defects (1), empha- 
sizes the seriousness of the problem in 
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our industrial life. The eeonomie loss 
to the community at large is enormous. 

‘There are two problems of heart dis- 
ease in industry: first, that of the in- 
dividual worker: and second, that of the 
attitude of (2). 
What we need to know is how mueh and 


Industry im general’? 


What kinds of work the ecardiae ean do: 
then we must seek wavs of effecting his 
better lite. 


After all, how great a handicap is heart 
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done Was, in most cases, so inexact as 
to render it of little value. Work done 
in competition for a wage implies, neces- 
sarily, a certain standard of effort and 
excellence and can be more easily evalu- 
It must be remembered that the 
patients studied were, in most ‘ases, In 


ated. 


quite regular contact with the elinie. The 
their from 


The 


Hrequeney of Visits ranged 
once in two weeks to once a Vear, 
working capacity of such a group is, of 
that of 


YPOUDS ot eardiaes, who, though showing 


eourse, tower than other 


Many 


definite leSIONS anid disturbanees ot 


hunetion, are not seriously enough dis- 
ibled to have found their wav to a hos- 


pital clinic. It is a safe assumption, 


therefore, that the workers studied show 


vereater limitation of activity than would 


cl Stpnilar fSrouyp with correspondime av’e 
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to 12; 27 have only themselves to main- 
tain, but the average number of depend- 
ents is 2.25 per patient. 

Six different diagnoses, on an etiologi- 
cal basis, were found in the group. These 
are shown in Table 1. The large pro- 


TABLE 1.—DIAGNOSIS ACCORDING TO AGE 


CLASSES 


HEART 


HEART 


= 7 =F 7 7 =~ ¢ 
a elie «@ - = ry 
— ,; =— Bis, 2 ee = = =— 2 
Aik Gs 18) as om ~ od —_ 
COT IE ip Sie Siz gi. gi = |e eZ 
<gi/SS)/2 8/6 6/65) & |e 6 
= @F ae es | ok ct es || oh ” : 
~ elm feles — wil os “s 2 - 
Mie ela | Sele el] gy |S <] fg 
Scie Sle SiS eis el] se IZ Bl 
a “= ~ = 
© ole SIZ Elian Ble Zl we » = ~ 
Under 20 | | 
9()-29 10 I 
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10-19 ri | 3 ¥ 1D 
50-59 | 1 | | 2 | 22 
60-69 9 $ | | 
70 and over | 3 | 


Total 10 | 0 5 ? 9 | BO 


portion of rheumatic and arteriosclerotie 
hearts is to be expected. The fact that 
most of the cases of svphilitie heart dis- 
Case at the hospital are treated in the 
South Medical Clinie for Syphilis and 
are seen at the Cardiae Clinie ehieily im 
consultation may account for the small 
percentage in this group. The small 
number of nervous hearts, or effort syn- 
drome, IS Hol Whit Qe wotld expect 
from reports by industrial physicians, 
who find it something of a problem. Ap- 
parently the symptoms of this group in- 
terfere less with work; hence they do 
not find their way so frequently to a 
hospital ecardiae elinie. 

The relation between the types of dis- 
ease and the age classes as shown in 
Table 1 is of interest. Rheumatic heart 
disease is almost the only type until the 
age of 40 is reached. From 40 to 49 it 
comprises almost 90 per cent. of the 
cases, but from that time on, arterio- 
sclerotic cases bulk largest and the hy- 
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pertensive type appears in_ propor- 
tions almost equal to the rheumatie, 
dropping out entirely in the last age 
class. Syphilitie cases were found only 
between the ages of 40 and 60. 

The structural and functional classifi- 
cation of these heart conditions may be 
briefly summarized as follows: 42 
hearts, or 592.2 per cent. of the whole 
group, showed definite valvular lesions; 
49, or 61.25 per cent. of the entire PTOUD, 
showed disturbances of function; while 
20, or 25 per cent. of all hearts, had both 
structural change and disturbances of 
funetion. The valvular and functional 
condition is unrecorded in 9 cases. In 5 
cases, cardiae hypertrophy was definite- 
ly noted im the diagnosis, but it probably 
existed In many more cases. 

An additional functional grouping 
which expresses directly the patient’s 
ability to carry on work has been sue 
vested by the New York Association of 
Cardiae Clinies and has been used in 
this study. Hach patient was put in one 
of the following groups in order that an 
estimate of his working capacity might 
be compared with the amount of work 
Which he actually does and the amount 


of eardiane involvement which he shows. 


Group A.—Those able to carry on their 
usStial aetivities, 

Group 5. ‘| hose able tO Carry On slightly 
curtailed activity. 

Cry Up Ate Those able oO CAPYV OV mocder- 
ately curtailed activity. 

Group D.—Those able to carry on only 
ereathy diminished aetivity. 

Group E.—-Those unable to carry on any 
activity (without distress 


A tabular view of the estimated cardi- 
ac funetional capacity of the patients 
has been prepared ino Table 2. This 
functional grouping is shown in correla- 
tion with various factors which appear 
to have a bearing on the patient’s ability 
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to work. The etiological classification 
suggests the prognosis. The rheumatic 
heart with the same estimated function- 


TABLE 2.—CARDIAC FUNCTIONAL CAPACITY 
IN RELATION TO (1) ETIOLOGICAL CLAS- 
SIFICATION, (2) AGE CLASS, AND (3) 
STRUCTURAL AND FUNCTIONAL CON- 
DITION , 

(1) ittological Classtfication 


pat FUNCTIONAL CAPACITY 
TYPE OF HEART 


DISEASI \ B ' D | TOTAL 
Rheumatic 2 16 id % 10 
Arteriosclerotic 3 9 O 2 24 
Hypertensive | ya pa Fs A) 
Sy philitie 3 2 5 
Thyroid lL; | | 2 

| 
Nervous Bs | ye 
LU nelassified | | 
Total et Sy | oe le 2 80 
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as the syphilitic case is nev- 
ertheless a tar better industrial risk, for 
the syphilitie heart devenerates§ fast 
and has an average life span of about 
five Vears after its onset, while the rheu 
matic patient may work ten, fifteen, or 
even twenty years alter the onset and 
maintain practically the same tunetion- 
al capacity. Age has a bearing as an in- 
dication of general physical condition 
and of ability to work in the future. 


Structural and functional conditions 
show the direct correlation between the 
amount of cardiae impairment and the 
ability to work. 

As may be seen from Part 1 of Table 
2, the cardiac functional capacity of the 
different etiological classifications of the 
disease varies somewhat, the rheumatie 
tvpe being relatively greatest. The 
thyroid and nervous hearts do not oe- 
cur in sufficient numbers to be signifi- 
cant. The fact that most of the rheu- 
matic hearts occur in persons under 40 
where there is naturally the greatest 
amount of physical vigor may have some 
bearing on ability to work. In other 
words, the added factor of age may tip 
the seale of cardiae functional power to- 
ward the C, D, and IX groups in the 
arterioselerotie and other eases where 
the onset of the disease comes late. 


TABLE 3.—CARDIAC CONDITION IN RELA- 
TION TO ESTIMATED CARDIAC FUNC- 
TIONAL CAPACITY 


DEFECTS \ B ( D f 


Structural defect L509 0122. 713.8 
Structural defeet ind dis 

ordered function 7.0120 .0 45.0:30.0 
Disordered function >. 4127 .6)37.9/27.6) 3 


oem 


Persons with valvular defeets show, 
on the whole, less limitation of ability 
than do those with disordered function 

9 


or a combination of the two. Table 3, 


a comparison of perecentages, illustrates 
this. 

lo summarize: It appears that the 
rheumatic heart with only structural 
damage occurring in the man under 40 
is less crippling than any other combina- 
tion of faetors, exeept perhaps in the 
case ol effort syndrome (strictly, of 
course, not heart disease) which appears 
too rarely here for analysis but which 
Isa very common condition at large, out- 
side of the hospital clinic. The cardiac 
who presents this medical picture (rheu- 
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matic heart disease with only structural 
damage) may expect to carry on his own 
work with less discomfort than any 
other eardiae in the group. The indus- 
trial histories of such cardiaes tend to 
prove this. All those in this category, 
with the exception of two, are working 
eight or more hours a day, and five 
are working, on an average, ten or more 
hours a day. Six are doing light, three 
slightly strenuous, five moderately 
strenuous, and three strenuous work. 
The validity of this grouping according 
to estimated cardiae functional capacity 
depends on an unstandardized personal 
evaluation made by the physician or 
elinie worker and is not, therefore, en- 
tirely dependable. 

Many factors other than cardiac pow- 
er determine the functional grouping. 
The whole seale is based on a variable— 
the patient’s usual activities. For in- 
stanee, Mike A., a laborer, with cardiac 
hypertrophy and mitral regurgitation, 
because of the strenuous character of 
his work, can earry on only greatly 
diminished activity, while John R., an 
accountant, with mitral stenosis and aor 
tie regurgitation with auricular fibrilla- 
tion, carries on only slightly eurtailed 
activities because his work is of a seden- 
tary nature. This method of classifying 
functional capacity is not absolute but 
depends as much on the education and 
training of the patient and the character 
of the oecupation as on the cardiac 
eondition. Furthermore, the grouping 
varies with the same patient at different 
times. For example, Thomas KE. has 
rheumatic heart disease as a result of an 
attack of rheumatic fever in 1917. At 
that time he was a fuller in a textile 
mill. It was his job to run the machine 
which converts the fibers of cloth into 
felt. It is skilled work and heavy work. 
Jecause of the continuous standing, 
reaching, and pulling, Thomas could not 
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keep on with the job. He would have 
belonged in Group D at that time. Since 
then he has had another attack of rheu- 
matie fever so that he now has mitral 
stenosis and reegureitation and aortie 
stenosis and regurgitation. His cardiae 
condition is distinctly worse, but, be- 
cause he has had some night school train- 
ing since then, he is now doing bookkeep- 
ing and belongs in Group B. As shown 
in Part 2 of Table 2, age also definitely 
tips the balance toward lowered capaci- 
ty. 

This funetional grouping is helpful 
and suggestive, but I believe that it 
could be made of infinitely greater val- 
ue if a definite scale of work, rated ae- 
cording to its strenuousness, were drawn 
up. Such a seale would eliminate the 
variable quantity—the patient’s eduea- 
tion and training for skilled or un- 
skilled work. Study and investigation 
will be necessary in order properly to 
classify the various occupations accord- 
ine to their strenuousness for the in- 
dividual with heart disease, but this 
should not present too great difficulties. 
A partial list of occupations considered 
suitable for such persons has already 
been devised by the New York Assoceia- 
tion for the Prevention and the Relet of 
Heart Disease (3). The gradation of 
occupations in Table 6 is suggestive, 
though entirely experimental. With 
that tentative classification in mind, J 
propose the use of the erouping ar 
ranged by the New York Association of 
Cardiae Clinies modified to read thus: 


Group A.—Those carrying on, success- 
fully) work grouped as strenu- 
ous. (No curtailment of activity. ) 

Group b.—Those carrying on, successfully, 
work grouped as moderately 
strenuous. (Slightly curtailed ac- 
tivity.) 


1By “successfully” I mean “within symptoms, 
medically.” Technical skill is presupposed. 
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Group C.—-Those carrying on, successfully, 
work grouped as shghtly strenu- 
OUS, Moderately curtailed ae- 
tivity. 

Group D.—Those carrvine on, suceesstul- 
lv. work grouped as light. (Great- 
lv diminished activity. 

Group E.—Those unable to carry on, sue- 

cessfully, work in any of these 

vroups. (Inability to work with 


out distress. 


This suggested functional grouping 
does not indicate the worker’s maximum 
capacity. l | merely shows whether or 
not he is able to carry on the work im 
\\ lit Ch) he IS ful pres Whe enevaver L The 
number and severity of the symptoms 
Which he presents serve as a gage to the 
amount of limitation of his present ae 
tiv) | \ demanded 1)\ his eardiae CO ry lition 
and thus indicate the new vroup im which 


he belongs—-the group im whieh he ean 
work sueeesstully from the industrial 
hal nt ot \ rr AW W lh le kee] 11L \\ if hin S\ 1) }) 
toms medically. Thus Joseph, dome 
work falling in Group C, might be grad 
ed minus, whieh would indieate immedi 
ately | hat he could not do work as stren 
OUS as thal | (rroup U and should 
seck work in Group D. ‘Phomas, a ma 
chinist, doing work in Group B, might be 
vraded plus, whieh would indicate that 
he hlels bility LO Carrs ()}) slightly Cur 


tailed activity, while minus would mean 





he must seek easter work, perhay Ss that 
() or 1), as idieated by the 
number or severity of the symptoms 
that he shows. 

The oecupations of the group studied 
are many and varied. Most of the jobs 
are light, espeelally amone the rheu- 
matic group, for they have known of 


ther handieay SINee \ outh (| he OnSsel ot 
rheumatic heart disease oceurs chiefly 
before the twentieth vear) and have in 
manv Cases ac] lieved some 1 ral ni 1 for 
light work (4). It is in order to obtain 


this voeational traimine whieh will 
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counteract by skill the phvysieal handj 
cap of the cardiac, that great effort at 
early diagnosis of heart disease should 
be made, 

The presence in any oceupation of 
features which prove taxing to the in 
dividual with heart disease determines, 


TABLE 4.—TANING FEATURES IN RELATION 
TO CARDIAC CONDITION 


7 
, Z <¢4 
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Lifting 4 1 ) 3 6 
Bending and 
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levcitement Y 16 3 2 30 
Standing 6 | 3 | 1-4 
Reaching a . | 13 
(lareving weights | 5 » | | 
Pulling Z 4 > 1d) 
llurrying . | 10) 
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Clold weather 9 | 8) 
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Any sudden ory 
heavy exertion zZ | } 
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lleayy meal 9 | , 
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(close contacts y's 2 


bad ve ntilation 


in the long run, his ability to continue it 
that job without symptoms. Bv ascer 
ull he What Pro, Cs 1 axing’ Lo 1 he Cale Liev 
and climinating those occupations which 
necessarily involve the performance Ol 
these activities, a eataloe of suitable oe 
cupations for the worker with heart dis 
ease might be approximated. Each pa 


tient was, therefore, asked for a list ot 
the daily activities which proved taxing 


to him. The results, in part, are record 
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din Table 4. Cold weather, cold drinks, 
lose contacts, and bad ventilation are 
rving to many patients. [Hxcitement, 
‘arying from any violent emotion to the 
nental states resulting from witnessing 
i ball game or movie, served to bring on 
‘ardiae symptoms in many cases. A 
onsiderable number cannot attend the 
heater or the movies because they OE] 
00 excited and cardiac symptoms ap- 
pear. ‘To others these are the only possi- 
ble forms of amusement because they 
require no physical exertion. 

The following is a list of specific ae- 
tivities which proved taxing to various 
patients: 


Pulline out filing case drawers. 
Carrving money bags to bank. 
Underneath work on automobiles. 
Beating eges, or Mavonnaise dressing, 
Stirring a cake. 

(‘leaning silver. 

Littine flat irons in ironing elothing. 
Llolding lp) oa newspaper LO read. 
Shaking rugs. 

Lifting varments trom store racks, 
Hanging up clothes. 

Combing one ss hair. 

Holding a strap on a street ear. 
Hauling a trawl on a fishing smack, 
Shining shi 


. . ’ : } 
14 n+ : | . , - | 
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An analysis of these specifie taxing 


features shows that motions of the arms 
to the left or meht at the level of the 
chest or up and down, especially above 
the level of the heart, are particularly 
likely to produce symptoms. The wisdom 
of avoiding over-eatineg’ and exeitement 
Is further indieated, 

A patient’s ability to carry on his 
work successfully is influenced not only 
by the number of taxing features in- 
volved im the job but also bv the use 
that he makes of his leisure time. What 


does he do when he leaves the factory? 


- 


Does he have a long and fatiguing trip 
home on the street car in the rush hour, 
when he is forced to stand all the way, 
swinging on a strap? In the ease of the 
woman, does she go home and prepare 
a meal for her family, or does she spend 
the evening mending’ or laundering’ her 
elothes for the week? ‘*The sum total 
of all the activity of the twenty-four 
hours and what the eardiae worker does 
or does not do in the Way ot sleep dle- 
termine his ability. to work without 


svinptoms quite as much as the strennu- 


OUSTICSS ot iis yon”? foe F 

The possibilities of play as a thera- 
peutic avellt in the treatment of heart 
TABLE 5.—THE RECREATION OF PATIENT 


BEFORE ANDARTPER THE ONSET OF HEAT 
DISEASE? 


RECREATION INDULGED IN oe _ so 

ONSET ONSET 
Vik vies AD 2) 
Theater () O 
Reading | -, 
(cards ) Z 
llandicrafts O 
Viusie 2 () 
Church work | 
Puttering about the louse | 
Visiting friends || 


Walking oo 


‘ j i! 
Spectator ii eyere. Create 


! 
2tyow le 


Baseball 
|| 


Foothba 


~ 


Basketball » 
SWI OD 
Dsarcine 1) 
Vliscellaneous sports 1D % 
Chames (pool, ete ) 
(ohuibys | 2 
Phese are the activities pursued by the men and 
woren im this group out of working hour \ few 
miscellaneous thers bike ‘tinkering wil | i beord hud \ 
ing commercial arithimet i mad smokeun which ppeal 
but onee, are omitted, Viany cardiac have viven up 
or cut down thei smoking four persons listed 
as recreation after the onset of theart disease, 


disease are receiving recoenition. Cardi 


ACS need particularl, COVrPeCTLION ot neu 


roses and faulty mental attitudes. The 


play cure meets the requirements. Un 
der medical direction (6) this physical 
social therapy Is applied mainly through 
vraduated walks, dancing, modified 


baseball, ete. Table 5 shows the type of 


| 
| 


Die Sr a 
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recreation indulged in by this group of 
‘vardiae patients and indicates the modi- 
fication the of 
Therefore, the tendency 
to limit activity in the field of recreation 


necessary atter onset 


heart disease. 


as well as in the sphere of work IS eVI1- 


dent. ‘The increased popularity of mov- 
les, the theater, and readine alter the 


onset of heart disease is very marked. 
These forms of amusement require no ef- 
fort on the part of the patient. A gold- 
en rule for the person with heart dis- 
ease Is to exereise without fatigue, take 
nutrition without stimulation and find 
amusement without excitement. 

A list of the various jobs held by the 
members of this group atter the onset of 
the Table 


6). ach patient was asked when he 


disease 1s illuminatine’ (see 
first knew that he had heart disease and 
that date the date told 


by a phvsician that he had heart trouble) 
: pot. 


(usually when 


is taken as the onset of the disease. The 
types ot work listed 11) Table . are erad 
ec arbitrarily 


- 
Those 


' ; 4 | 7 
WOSt O rric? [é 


mmepee helt oO Strenuous. 


Which are free trom all or 


Matures whieh have proved 


‘ . | ol. ; ; : ‘ + ‘ > oe ‘ . 
Parle rlearly taxing’ to the CaAraLAaAC are 
| | } - + | - as Pe . 
CO] Kieread as (Viil, Hose SUBHTVY more 
ee j 
ghtly strenuous, and so on 
PABLE OCCLPATIONS OF PATIENTS BE- 
PORE AND AFTER ONSET OF TEART DIS- 
PASI 
BELERORI!] AFTER 
( \ ee | (INSEE I 
1) j } 
\i ~ 
\rt 
Bool 2 
. ' 2 
1 
ho] rol 2 
heal lerk 9 
( herman | 
Tewelles 
Cot tic lerk —v 3 
Private secredal ) 
School té roche | 
Student. high school or college 5 ft 
Supervisor, cigar factory | 
‘Time clerk ‘ | 
| a 
| _ ~ 
/ (l 15 2) 
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(C) “Slightly Strenuous Work 


HYGIENE 





Bell-boy 
Brakeman. ____ 
Cloak checker ___- 
Cobbler ‘ - 
Dressmaker__________- | 
Factory work, lightunclassified 
Combing mops. naa 
foreman, weaving dept. __- — 
Hand rolling of glass_______| ] 
Type casting—___- | — 
Stock room, tools_____-_—_- - 
Weaving er ee - | 
Beating out (shoes) 
Finishing (shoes 
Lasting ; 
Tap wealing (shoes) - 
Boarding skins (tannery 
Dressing leather_. 
Drying leather | 
Seasoning leather l 
Machine operator, light 2 
*) 
| 


ped 


a wa ] 
2 
] 
3 
shoes) - 


Mechanic, light- 
Fish packing 





| Before 














Girl scout director 7 l 
Inspector - ‘ | —- 
Insurance agent ; 2 
Janitor , 2 | 4 
Vlilk bottler — l 
Vlilk bottle Inspector — | ] 
Newsboy stand l | — 
Pedlar (light articles from | 
wagon ame 3 
R. R. controller of switches_ | 
S.S. Engineer _| | 2 
S. S. quartermaste! _| — l 
Surveyor ae | " 
‘Tailor 2 | | 
Travelingsalesman.lightarticles | | 
Total 36 37 
Voderately Strenuous Work Before A te 
Attendant | 9 
Hospital: rderly | 
Nurse l 
Carpentet > 4 
Coook 2 | 
hHlousekeenper including} maids Y | fh 
hisherman ) - 
} ictoryv work. he VV ule lassitied 3 — 
Foreman, barrel rolling | | | 
Fuller, textile mull | ] 
Vilachinist a 5 
\lixing asbestos | 
Part mixer = | 
Racktiller (trays of shoes | ] 
Repairman, machinery | 
Laundry hand | _- 
Moulder bridge works — 
Painter | | 
Paper hanger | | 
Professional volt player . | | 
Repairman, automobiles | l 
R. We repairman ; | | — 
R. WR. porter | | 
Pedlar (heavierarticles, 1Le.,1ice > — 
Sherif! (county oe — | | 
Shipper dept. store ° ] | | 
Store clerk (grocery).....---. | 2 4 
Set-up-boy pool rood ~~ ee. 2? —— 
Shoe shiner inh ace ereete ] — 
Trucking Saas eae etna 3 2 
ae | 690 39 
J.1. 8 
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Strenuous Work Before i fter 
srick-laying and stone masonry} 2S 4 
le 7 | 3 
Forging and smithing-_______| 3 2 
Laborer - na wid wie aul 5) 3 
Longshoreman _ 3 ] 
Vlechanic (heavy 7 , 3 3 
Seaman : | 6 2 
Soldier or sailor | y 
Shipper, magazines 2 
Shipper, pianos , | 
Shipper, refrigerators__. 
Shipper, stoves 9 
Shipper, tobacco : | 

Tolal 11 26 





rough moderately strenuous to strenu- 

This table ineludes all the different 
nds of work engaged in by the cardiaes 
tudied and shows the tendency to gravi- 
te toward hghter work after the onset 


the disease, 
‘To demonstrate the effect of the dis 


se on the oceupation of the individual 


patient constantly at work through a 
ten-year period. 

A survey of the industrial histories 
of the eighty eardiaes studied demon- 
strates conclusively that the ecardiae 
with definite lesions is nevertheless able 
to do many different kinds of work sue- 
cessfully. No hard and fast rules ean 
be laid down as to the amount of work 
that he can do. Some are able to carry 
on heavy work, others only heht tasks. 
It is largely an individual matter. Tis 
success depends on the avoidance of the 
taxing features and keeping within 
symptoms medically. Many factors oth- 
er than organic condition enter into the 
equation—personality, mental ability, 


: which eliminates need- 


— 


efficieneyv of wor 


a Ot — 
less strain. earetul hvelene these may 


CASE ] 


ries No. 55. Nlarried man, age 56. Onsel of disease 


agnosis: Rheumatic heart disease with hypertrophy 


j J r /é. 
j mate d cCaraiac fanectional capaci - ( K 


191?. 
a0 ; 


. ; , ‘ , 
ind auricular ibriliation. Ventri iar premature beats 
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DATES OCCUPATION ike gsi AR WA 

889-95 | British Navy (;unner marine S16 

1895 QS Life Insurance Salesman $17 
Company 

1905-12 (Construction Carpenter $15 
Company 

1913 Stove Mfg. Co. Crating and S15 

shipping 
1913 22 Railroad (,ate tender S19 


| } , 
, — PEATUI 
mo. 12 GOA Strenuou Walking 
Lifting 
wk.)} 10 HO Slightly stren- lixcitement 
WOU 
a4 \loderately 
strenuous 
y oa Strenuous 
OG » Licht 


Discussion: This worker has lost no time on account of illness since he first came to the clinic, in December, 
912. The constant supervision of the patient by the physician through visits to the clinic results in the early 
ecognition of danger signals, and a temporary limitation of activity often wards off more serious disability. It 


s important that a patient should not do work which ce 


auses symptoms to appear, but it is even more necessary 


hat he refrain from work which, though done without distress, nevertheless increases his cardiac damage and 
leads to future breakdown. Constant supervision helps to avoid this danger. 


worker over a long period of time, the 
accompanying case report is submitted. 
It shows the oecupational history of the 
patient with the taxing features in- 
volved, and the functional capacity of 
his heart, and also suggests the value 
of clinic supervision in keeping such a 


Vol. 6 
No. 1 


all tip the scale to the advantage 
of the worker and outweigh his handi- 
cap. ‘The cardiac, like the one-armed 
man, often learns from experience the 
least taxing way of doing his work and 
develops a ‘‘neat-handedness’’ which is 
often undiscovered by the unhandi- 





we 
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capped individual. Tom O’Brien, for 
example, rolls sugar barrels to load the 
trucks at the sugar refinery. This in- 
volves pulling, pushing, heavy swinging 
motions of the arms, bendine’ and lift- 
Ing. By all rights, this work is too heavy 
‘T'om does 
if successfully, however, because he has 


fora man with heart disease. 


learned how to do it without any wast- 
ed effort and without unnecessary straim. 

Qne of the ereatest assets a man with 
heart disease can possibly have is) an 
alert omund; ‘*... heart disease and 
Valuable produetive ability may co-exist 
‘The ae 


tive traimed mind of a cardiae cripple 


in the same individual’? (2). 


may be Industrial 


PrOgkETeSs thiean il body 11) perfect health 


more valuable im 


controlled 1 a dull intelleet’’? (2). Kx 
cept i very severe cases, a wood mind 
pln vocational trainime for head rather 
il work will almost offset the 
} Oriel 
a 
/ 
| 
4 
rk 
(‘| ] () 
ry ay 
PAT Ise WO] 
ra) (| a the 
| cil] 


r } 1 ye] Lilt LIS 
iy had ditimirate ce ) denies SOC] 
ety. OF the erghty cardiaes in this group, 
borty SIX s ated thisat they Were worried 


about their business affairs. 


while thir- 


L\ Ssevell Were worried about domestie 


or personal matters, chietly about their 


own health. The man with heart disease 


needs mental 


hygiene unquestionably, 
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and there is no more certain way of a! 
leviating his fears than by teaching hin 
to understand his physical assets and 
liabilities, giving him voeational training 
and guidance to enable him to adjust 
himself sueecessfully to the demands ot 
industrial life, and interpreting 
problem to those who employ him. 

We have, then, a picture of the work 
er with heart disease, a man with certain 


his 


eeneral limitations on his activity vet 
capable of doing many different kinds 
of work suecesstully. In the constant 
stream of applicants from which the 
factory or store employment manager, 
school superintendent, or householder 
must choose his labor, every fiftieth per- 
that he 


S(T) eonsiders for the job is a 


‘“cardiae eripple’’? with the general lim 


tations of sueh an individual—inabilits 
to do Very heavy work, climb stairs fre 
quently, lift, pull, reach, or work unde) 
Hov 


this problem? 


hasten rey? 
ssure or exeitineg’ Conditions. 


rs TO meet 


LOres whe! 


emplo' 
‘condition of ft] 
There 


} | eo 7. 
appilleahts LOrF WOTK (é)-¢ 


oat FO} 
WilOtTt He LU 


AVC 


‘ is 
\ ; ~ | 
i \ } t . pi 


1. Those who are standard mentally an 

phvsically. 

Those who are sub-standard mentally 
and physically but not enough to mill 
tate against employment. 

3. Those who are sub-standard physically 
but standard mentally. 

{| Those who are sub-standard physically 
and mentally so far as to be unem- 
ployable. 


The proper placing of the men in the 
third class, those who are sub-standard 


Pa re 
May, 124 
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hysically, reduces the labor turnover 
reatly. 

In the Norton Company of Worcester 
vhere the writer of the article quoted 
.bove is factory physician, a system of 
ivsical examinations, with — special 
lacement of the workmen in accordance 
vith the physical findings, is in use. Out 
f about 2,000 persons employed there 
in 1922, there were sixty-two cardiaces, 
ver 5 per cent. of all those hired. These 
men were placed in jobs for which they 
were fitted by trainimeg or skill and physi- 
cal condition and were examined from 
time to time to ascertain their tolerance 
tor the work. The positions held varied 
from lightest clerical work, light me- 
chanical and power machine operations, 
hand grinding, heavy shoveling to even 
forging in the smithy. One man, a shov- 
eler, whose work consists ot shoveling 
wet clay into a machine and involves 
bending, lifting, and reaching, is able to 
earry on the work suecesstully and earn 


} 


bis S40 a week with perfect regularity. 


fle has rhneumatie heart disease. Often 
i 4] 4 4 Ny ‘ ] 
alter the extent of the ecardiace Gdamace 
Iscert qd, either by the pla s] 
| 4 | 

} | { Vii I} { i. 

} ( | ()}° { ( } ( ] } »}) \ 
CINPLO’ nt mManarel piace 

] ° & 
d the worker 1s. e'1 new work in 
volving tewer taxine’ teatures. hom 
plovees OF tong service are Trequently 


pensioned if easier Jobs in the plant can 
not be found for them. 

At R. TL. White’s, Chandler’s and sev- 
eral of the smaller department stores 
In Boston, where about 2,000 employees 
are seen by the physician, between 150 
and 17. cases of organic heart disease 
are found ina year. With the exception 
of a few jobs, such as porter and ship- 
per, most department store work is light 
and involves, as particularly taxing fea- 


tures, only reaching and continuous 
standing. [Effort is made to give the in- 
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dividual with heart disease work for 
which he is suited and which will not in- 
crease existing cardiac damage. 

Some employers have refused to em- 
ploy persons with heart disease because 
of the industrial risk and the possibility 
of having to pay workmen’s compensa- 
tion or heavy sick benefit to these work- 
ers. The employer must look after his 
own interests, but, on the other hand, 
the individual with heart disease must 
have the echanee to be self-supporting. 
low are these apparently conflicting in- 
terests to be reconciled? ‘The medieal 
examination of all persons accepted for 
employment and the keeping of a record 
of each employee’s physical condition 
would give a basis for the refutation of 
any charge against the industry for a 
breakdown resulting from preexistent 
heart disease. The employer without 
doubt has a right to protection against 
the responsibility of compensating for 
the breakdown of cardiaes employed by 


" . } ] ' ] j . —- 4 mn 
aueee Proy mied the breakdowlh Was Not 1D 


! - Baas | oeaniriat » han 
duced mV ait Ptah SL la ACCLUCHL O} lLlasz 
] ’ ] Bie. 4 j 4] ™ in | 
aia, hh Oulton () is pros 
\\ 
= Les (*(] ,} ‘Te 
( Bale | 
] 
| | 
7 
( () \ | 
neflited b L | \) vet them hie 
WOK Wem . e imdu il em 
] 
1) (>) ( } | ~ per | aa 
] Ss 
t | ndividua mply an irritable heart 
there is little to fear ... In the case of the 
: | 4 | {° 4 4 we — 
1 rile earaia Pray \wve \'¢ rere is OQ ;teyy Bweopegeyie 
ead ' 
‘ ' Var ° . 1; \ oye PQ] 
ahead. With pert reason employers mu 
hol aY held responsible ror The onset Or SvIny 
— ; ; , 
toms of failure in these individuals whom they 


have been kind enough to take into their em 


ploy.... lt seems to me that there would 
be no difficulty through the country at large 
to get suitable occupations for people with 
heart disease if absolute assurance could be 
given their employers in aecepting them that 
the onset of erippling symptoms or signs re- 
ferable to their circulatory system could not 
be laid at the door of the industry. This is a 
reasonable solution of the difficulty now be- 
fore us. By this scheme a person with an ir- 


ere 


' 
' 
' 


sa 
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ritable heart or with heart disease may work 
Wherever he is qualified mentally or physi- 
eally—it does not matter at what job. 


(CONCLUSION 


Mhis stud (| ome ot the industrial 
aspects of heart disease, although ear- 
ried on on too atl a seale to be eon- 


fundamental 


; ' 
{1 ay tf the industrial 
’ is 
’ —_ | ‘ | ‘) , in ¢ ‘ —— 
ly | i pei’, ete CAYTCULAC should 


work, lis own mental and physical 
hy i tl heal he He occupied. The 
ECONO) ) of the community re 
quires eitee yCry ii mher be ra eontribu 
tor to | alntenanee and weltare and 
no i (il } pon | -— 2 oe yr Vcr | S47] 
isfaet ent of purposes O 
ili ¢ OPE! it pel ( 
i i 

pt ry 1) ) } (*4 ! 17) 
1) ( } } } ) ) 246i 
f Hence mpl 
Te) ) ! i ( al 
not rol Le] VO] bast 
prineiple of | 

ly ea ( nd ( A Call 
worl | » Sa\ hat the 

| 
pr e major portion of those in the 
elini ho are gainfully emploved. The 
fact that thev are engaged in about 


kinds ot work. how- 


SIXtV-live aliterent 


4 { : ti ai 
ever, Proves that eardiaes Call WOLrK SUC 


ecesstully at many different occupations 
light to the 
heavy task of the longshoreman. They 
ean do a surprising amount of work with 
The 
successtully lies in avoiding the features 
the 
keeping hours of activity and recrea- 


ranging trom clerical work 


seeret otf e@arrving on 


impunity. 


universally taxing to eardiae and 
tion within a boundary where symptoms 
appear. 
ency in the group to gravitate toward 
less strenuous occupations after the on- 


set of the heart disease. 


There is a well-marked tend- 


INDUSTRIAL 


HYGIENE 





In the third place, industry has a place 
for the cardiac. Since one man in fifty 
has the disease, employment of a certain 
number of cardiaes eannot be avoided. 
Danger resulting from the employment 
of handicapped individuals may be ob- 
viated for both the eardiae and the in- 
dustry by a system of physical examina- 
tions and placement based on these find- 
ings. 

In the fourth place, the better adjust- 
ment of the interests of the cardiae and 
the industry may be attained by eduea- 


; ‘ : ‘ 

t10on LOY suitable and remunerative 
] ] } 

WOTK, hy VOCatlOoOnal Bul1adahice, and by 


nd ! 
| medieal, 


making’ proressiona soelal, and 


| ’ bots on | ’ ) a ‘ ee 5 4 ’ 
ndustrial COUNS@L A2AVALIADIC TO?! the 


pro- 


He - «£4 ] : . , sir . 
teetion ot the handicapped worker and 
| A 


_ 6 rr . 7 ; 
')) ) Bae , Dw Ih ) f» ¢ ] ‘¢ 
(IS @ry) i«)\ is ; T1G°~Xe cl 


to the solution 


disease 1n 1n 


heart 


dustry will have to he applied in Vary- 


’ — poe fs 
ine eombinations tor each individual 
ee 4 1] = _ hee ff 
WOoTrK } lja@e We Call MOpe Chie WNthi Lie 
A 

| Ah] 
O] 1 Of U probvbiem comes 1n 
i] : : 4 ] . : < + | 
bne Preven On of heart disease, IS tne 


. > | S oy 4] . " 
ITrienaiv e@o-operation Of the ecaralac, 


emplover, and the community in meet 


Day after day, Aaron Berefski plods 


stolidlv to the shop where for eleht 


hours he pulls and pushes and lifts, 


helping LO repair the endless stream ot 
night he trudges 
hehind the 


Now and avain he 1s 


automobile trucks. At 


home again, lagging a bit 


other workmen. 
out sick for a time and his wife is foreed 
to work in the button factory around the 
corner to pay the arrears in rent. Aaron 
will never benefit from any of the plans 
suggested for the betterment of his lot. 
Heis only one more martyr to the cause, 
but the time will his 
suecessors will be freed from the burden 


Come when 


he is bearing. 


May, 1924 
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THE LAUNDRY TRADE: I. EXPERIMENTS WITH A PSYCHOLOGICAL 
TEST* 


May Smiru, M.A. 


Investigator to the Industrial l'atigue Research Board, London 


Hic measurement of output in the 

laundry trade proved very difficult 
and the results, from the seientifie point 
of view, were valueless. Even ina large 
contract-laundry doing thousands of tea- 
cloths on one calender, the number of 
variable ftaetors made it impossible to 
obtain a valid curve ot hourly output. 
While, therefore, the methods deseribed 
In a previous article’ were useful as 
showing the general trend of the chief 
factors operating, viz., length of work- 
Ing day and rest pauses, they were not 
sufhicrently refined to measure slight va- 
riations in bodily and mental health. It 
may be objected that, if output is un- 
affected, slight changes in physiological 
and psychological well bene do not mat- 
ter.  T*urther consideration, however, 
will show that a sheht lowering ot health 
does not always remain as such and pass 
away; it may be a prelude to more se- 
rious troubles. And even if the effeet on 
output is not directly measurable, there 
is little doubt that its effect is there and 
may be reflected in an increase of slight 
accidents, such as burns, knoeked  fin- 
veers, and articles dropped on the floor, 
or in ruffled tempers, all of whieh, in 
their totality, are serious. 

The suggestion is not made that a 
psychological test should be used in 
every laundry. ‘The findings here re- 
eorded are given in order that those who 
are responsible for the running ot 
laundries may be torewarned of the et- 
feets of fatigue and organize so as to 
militate against conditions likely to 
cause it. 


*Received for publication Feb. 12, 1024. 
‘Smith, M.: The Laundry Trade. I. A Study in 
Activity and Fatigue. THis Jour., 1925-1924, 5, 447. 


Metuop EmMpLoyvep 


The test used was that known as the 
‘dotting test.’’ The apparatus em- 
ployed was invented years ago by Pro- 
fessor William McDougall and the late 
Dr. W. HL. R. Rivers. It is a mechanical] 
device whereby a continuous band of 
paper tape about 1 inch wide is drawn 
behind an opening or window in the top 
of a desk by a weight-driven clock- 
work movement. Along the width of the 
band small red cireles are distributed in 
as irregular a manner as possible. The 
test consists in marking the red circles 
with astylographic pen as they pass 
before the subject’s field of vision. It 
is quite exciting, and the majority of 
people find it a real stimulation to do 
their best. As it involves continuous 
attention, the better the attention the 
fewer the mistakes that will occur. Since 
one’s powers of attention are affected by 
such psychological changes as are caused 
by fatigue, it is an indirect test of 
fatigue. 

A length of tape 2 meters long was the 
standard used in the test. On this were 
400 small circles, each of which had to 
be dotted with a stylographie pen. Most 
of the girls worked at a rate of 4 dots a 
ach pertormance of the test 
kept a girl away from her work for 
about three minutes in the morning and 
for the same length of time at the end of 
the day. For the purpose of the experi- 
ment the machine was placed in a quiet 
corner of the laundry. Theoretically it 
might be thought that a test demanding 
close attention should have been con- 
ducted in the quietness of a secluded 


3.18. 
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room, but in a laundry, as a rule, no such 
room exists; and, even if it did, it 
seemed desirable from a practical point 
of view that the test should be conducted 
under factory conditions. The machine, 
however, was sufficiently isolated to pre- 
vent anyone trom observing the actual 
dotting or overhearing any conversation 
between the subject and the experi- 
menter. 


Group ReEsuuts 


In one laundry (Laundry A) records 
were obtained from seven calender 
workers and from seven packers and 
sorters for a period of four weeks. 
Actually the records extended over a 
period of five weeks, but in the averages 
only four were used, as it seemed desir- 
able with such limited numbers to omit 
any week involving temporary disturb- 
ances, such as changes in physical well- 
being due to the menstrual period, ete. 
Where the numbers are so few, such 
influences are liable to obscure any gen- 
eral factor. In order to minimize the 
purely individual differences in ability, 
the mean number of errors tor each girl 
has been taken as 100 and correction has 
been made aceordingly (Table 1). The 
TABLE 1.—LAUNDRY A. DIURNAL VARI- 


ATIONS IN “DOTTING” ERRORS FOR 
GROUPS OF DIFFERENT WORKERS 








NUMBER OF ERRORS 





7 CALENDER 7 PACKERS AND 























DAY OF WEEK WORKERS | SORTERS 
| MORN- | AFTER- | MORN- | AFTER- 
| ING | NOON | ING | NOON 
Monday........| 100 116 | 87 115 
Tuesday........| 86 90 | 93 114 
Wednesday..... — G4 109, | 94 114 
Thursday....... 91 96 88 110 
Ca 100 122 88 106 
ee 94 107 | 90 112 
Percentage in- | 
crease in | 
afternoon... .. — 13.8 | — 24.4 





) 


period during which these experiments 
were made was one in which there was 
no particular rush of work and the laun- 
dry was working the usual nine-hour 
day. In the case of the calender work- 
ers, there was little variation from day 
to day and only a slight increase in the 
number of errors in the afternoon. Fri- 
day was the day of the greatest number 
of errors. ‘Their work was fairly heavy 
from a muscular point of view, and the 
girls stood all day. The other set of 
girls alternately sorted and packed. The 
work was less heavy muscularly, as the 
clothes were dry, but it was responsible 
work and the times of greatest pressure 
varied. The difference between the 
morning and afternoon periods was 
evreater than in the case of the calender 
workers and was significant.* 

In Laundry B it was possible to have 
larger numbers; the conditions of the 
test and the method of calculation were 
the same as for Laundry A. In each 
eroup there was an increase in the num- 
ber of errors in the afternoon, although 
in no case was it carried over to the fol- 


TABLE 2.—LAUNDRY B. DIURNAL VARI- 
ATIONS IN “DOTTING” ERRORS FOR 
GROUPS OF DIFFERENT WORKERS 














NUMBER OF ERRORS 


9 CALENDER 6 PACKERS | 
DAY OF | GIRLS AND SORTERS 
WEEK : om He : parmirco<ag 
MORN- AFTER- MORN- AFTER- MORN-| AFTER- 
'—ING | NOON ING 





1 IRONERS 








NOON ING NOON 





Monday... 94 100 | 102) 116 | 96) 115 





Tuesday..., 97 113 94 118 95 108 
Wednesday. 96 101 9] 105 | 9] 102 
Thursday... 90 = 105 83-108 87 125 
Friday.....| 93 103 | 84 93 | OF 112 
Mean...... 94 «104 «| «9108 || «93s: 


Percentage 

increase 

in after-| | | 

noon..... | — 10.6 | — 18.7 | — 20.4 











*By “significant” is meant that the difference 
has been tested by mathematical methods and is 
yreater than would be likely to occur by chance. 
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lowing day (Table 2). The environ- 
mental conditions at the laundry were 
excellent. 


Arrangements were also made for 


having records from workers every hour 


for a week. The subjeets had all been 


: ? : ‘ ‘ y \" ° 27 | 
doine the test twiee a dav for several 
] . I~ | ° . ‘ ‘ > 
weeks; Consequently there was no pat 
frewig) novelty apelelen 11) \\ arvral 
\ : 
I! \ mrey ) i ( i ( 
bic t ana 
1} | Ci i i i 1] 
f ] 
L| L's) 1 
rABLI POU RLY VARIATH [ bay] 
Pit | OULGHOLT] nmi AVES 
1) I i | 1 We ae 
= 
j 
' 
3! i 
l} () ( ror 
{ | i ; oy » 
i { \ ( i] & Va | ea CL 
er: acen LQ) ne errors to 1nerease 
:' , at 
Im number toward the end of the day. I} 
: 
thie LN L 1 aceckers (who at the time 
ot these CNperinents were not very 


1} \ | " 
busy L hie 


significant, but in the 


difference is too slight to be 


ealen- 


CASe oO] the 


der workers it is definitely significant. 
INDIVIDUAL Resuuts 


Although group treatment of data will 
always be of great value and essential 
for the purpose of showing general tend- 
encies, some of the most interesting indi- 





vidual 
utmost 


which are of the 
industrially, are 
masked when averages are computed. A 
few individual cases will illustrate this. 

It will be noticed that the morning 
the ocirl whos: 
errors are given in Table 4 


variations, 
lnportance 


records oft wash house 


‘dotting’ 


TABLE 4.—DIURNAL VARIATIONS IN “DOJ 


TING” ERRORS (wash-house gir] 
9 REMARKS 
i} \ i } 
i \ { { 
1} \, \ , 
| i (} | I \ day 
\ I } I rry 
Ing day; not 
el] 
Pha 
. 
i) 
In 
| 
‘+ 
r) 
} 
at 
} } t } { i(’ { 
a » clarr? 
) j | oF om. O37 { } (jai \ ’ 
0} vere usually spontaneous and 
' 
were 1 le by way of conversation. 
P 17 | 7 i ' 
Dur 1} OQ GAMOLTe Week i} deta Ic OT 
’ } : =? . 
whieh, beng ery regular, are not given 
} } | ' ree ~~ 
Nere when there was comparative tree 


dom trom worry. her AVCTALe number 


of errors in the mornine was 11, and 


in the afternoon 12, with very slght 


variations. It might be argued that she 
become so accustomed to the test 
that it failed to record changes in her 
Records for the fol- 
lowing week, however, prove that such 
was not the case (Table 5). These re- 
sults show how very much fatigue inves- 


J. 1. . 
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had 


bodily well-being. 
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ivations are affected by other factors. 
‘he shght aecidents were apparently 
iot of such a nature as to interfere 
vith the prosecution of her work, yet 
he test shows that they did affect her 
and it is a likely assumption that, in so 
far as her work was not mere routine, 
it also was attected. 


TABLE 5.—DIURNAL VARIATIONS IN “DOT- 
TING” ERRORS (the same girl) 














NUMBER OF 
ERRORS 


DAY REMARKS 
MORN- AFTER- 
ING NOON 
\londay. . LO LO Ordinary day 
Tuesday... 2 13 Slight accident 
ie In morning 
Wednesday. 1s 8 Felt all right in 
" afternoon 
Phursday of 13 Ilurt her head 
stig ti thy 


Friday... 30) 19 


Other influences which a number of 
similar detailed studies showed to have 
eonsiderable effect were headache, rush 
of work (some were affected seriously, 
some improved under it), mental per- 
turbation, worry about the work, sense 
of grievance, standing all day, and 
interest. Illustrative examples are viven 


. 


of the last two factors. 


TABLE 6.—DIURNAL VARIATIONS IN 


_—$ $e - _ - $$ 


ranged that she sorted part of the day 
and sat down to do her work for the 
rest of the day. The morning’ range 
for that week was between 17 and 38, 
and the afternoon range between 25 and 
vo. That this was not due to habitu- 
ation to the test was shown by later 
records. 

A similar result was obtained from 
another girl. The manager was so mueh 
interested that he re-organized the de- 
partment in order to allow most of the 
girls opportunities for sitting. 

i fluence of Interest. —The next ex- 
ample is particularly instruetive. In 
the course of obtainme hourly dotting 
records, one ot the subjects, a young 
moner recently promoted to that work, 
eave such extraordinary variations as 


LO challenge investigation. A eompar- 


— 


ison of the two days given im Table 6 
shows that the variations seemed to fol- 
low no principle whatever. When any 
test is taken frequently, variations are 
to he expected, but the range otf varia- 
tions is usually limited. 

This subjeet was in e@ood health and 
was familiar with the test, havine done 
it morning’ and evening for several 
weeks. In the eourse of conversation 
it appeared that she had strone likes 
and dtslikes about her work, which 


“DOTTING” ERRORS (a young troner 





NUMBER OF ERRORS 





DAY —er 
8.30 | 9.30 10.30 
! 
Tuesday 63 9% 05 
Wednesday... . 17 52 a7 


Li flac ce of Stauding—AA. sorter of 
heavy work who usually stood all day 
did ‘‘dottine’’ for several weeks. She 


was a very energetic and accurate work- 
er. While standing all day, her morning 
errors ranged between 42 and 64, and 
her afternoon errors between 52 and 83. 
During one week the work was so ar- 


Vol. 6 
No. 1 


11.30 | 1.30 | 2.30 | 3.30 | 1.30 5.30 
63 64 17 TO 45 7] 
65 iz 16 $1 sy 72 


varied from hour to hour. Some work, 
particularly that on handkerchiefs, she 
disliked intensely; other work, particu- 
larly that on lace and dainty things, she 
liked. From what she said I roughly 
eraded her work into three classes, 
which I designated by the signs + + 
for her favorite work, —-— for what 


‘ 
: 
: 
' 
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VARIATIONS IN “DOTTING” ERRORS ACCORDING TO THE DEGREE OF INTERES’ 


IN THE WORK (the same girl) 


ERRORS ON DIFFERENT OCCASIONS 








INTEREST | NUMBER OF MEAN | “RANGE 
; $$ |__| ___ 
- 4 17 52 58 27 36 46 36 39 40 47 46 42.5 | 27-58 
— 57 OO 6 57 #471 72 | 61.0 | 46-72 
—- - 65 9 75 80 77 52 68 90 67 58 87 | 74.5 52-98 
83 98 65 63 64 #70 81 72 
she disliked, and for work toward) may show irrational temper, or may 


which she had feeling 
(Table 7). 
work that she disliked was monotonous; 
the that 
pata her labor hy looking pretty when 


As 


during monotonous work she sank into 


expressed no 


With few exceptions the 
she liked which re- 


work Was 


finished. far as one could judge, 
a state of acquiescence im existence and 
mental lethargy, which is reflected im 
the dotting by a characteristic inability 
to focus attention; when her mind was 
pleasurably occupied, she was mentally 
better 


These variations would effectually mask 


alert and able to eonecentrate. 
any fatigue that might have been pres 
ent and also, had it happened that the 
IV pe of article she dishked lronime’ 
always occurred at the end of the work 
ing dav, might have given an entirely 
fallactous appearance of fatigue. 
These studies, though few im number 
are viven in order to show that condi- 
tions of work and physical well-bemeg 
actualiv have effects that can be meas 
ured. Although studies of individuals, 
these individuals are fairly typical of 
the worker likely to be avallable for the 
class of work under consideration. 
Ilenece, it Is a 
that the 
shown to affeet the work of certain indi- 
affect the of 
others toa ereater or less degree. hiven 
if the affeeted 


though it is probable that it is, 1f one 


reasonable assumption 


eonditions which have been 


viduals. will also work 


actual output is not 


could measure it—a worker may be more 
difieult to 
from some physical or mental disability, 


work with when sutferime 


in some 
of the many problems confronting a 
laundry worker. 


vive a less valuable judgment 


handled 
goods may be the expression of a frayed 
temper, the result of 11] 


sense of erievance. 


Carelessly 


health or a 


Nores ON PsycnouocicaL EXAMINATION 

Since the observations just recorded 
were made, over 100 laundry workers 
have been examined by Dr. Millais Cul- 
pin and myself for the purpose of dis- 
eovering the presence or absence of psy- 
choneurotie sViMptoms. The investiga 
undertaken because there 
that 


worker might be psyvchoneurotie, but in 


{lon was not 
the laundry 


Was any sugeestion 


order that it might be used as a rough 
check on another group of workers in 
Which there were many psychoneurotics. 
Qn the whole the laundry girls proved 
to be normal; out of the 107 examined, 
only two had svmptoms of a serious psy- 
choneurotie character. The interesting 
feature about these was that while their 
symptoms would have rendered them 
thoroughly incompetent im some. fields 
of industry, e.g., telegraphy, they were 
recognized as very efficient ironers. The 
symptoms included tremors, undue fear 
of authority, and fear of being watched 
which, although adding to their diffieul- 
ties in life from the point of view of hap- 
piness, did not incapacitate them for 
their work. Among the adolescent work- 
ers, several showed the presence in a 
mild form of various phobias, which it 1s 


J. 1. i. 
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reasonable to believe they will outgrow 
with sympathetic treatment. It is essen- 
tial that those who are in authority 
should know something of the difficulties 
of the growing boy or girl and be able to 
help. A shght fear of authority is nat- 
ural, but in many people there is an ex- 
aggerated fear, and when this is con- 
stantly present, it will, in the long run, 
prove harmful physieally. Those placed 
in authority over others ought to see 
to it that, in so far as is possible, every- 
thing is done to insure the physical and 
psychological well-being of their subor- 
dinates. 


Vol. 6 


IN LAUNDRY TRADE 19 


SUMMARY 


1. The dotting test apphed to groups 
of workers gave results similar to those 
obtained by output reeords. 

2. The individual tests 
were tound to refiect quite minor oceur- 
rences in the day’s life. 

3. The test brought out effeets pro- 
duced by standing at work as compared 


results of 


with sitting, and by pleasing as com- 
pared with unpleasing work. 

4. Laundry workers were found on 
the whole to be free from psychoneurotie 
symptoms. 








THE 


T. C. Anaus 


F'rom the Department of Applied Physiology, 


DETERMINATION OF THE FACTOR OF THE 
KATA-THERMOMETER* 





Vational Institute for Medical Research, Hampstead, 


London 


HN the kata-thermometer was 
W first introduced by Leonard Hill, 
the inventor had in mind the production 
of a number of thermometers made to 
a standard specification, the physical 
properties of which would be so nearly 
the that ther 
from 100° to 95°F, 


relative measure of atmospheric condi- 


same times of cooling 


eould be used as a 


tions from the point of view of comfort; 
a standard of comtort being taken un- 
der eonditions out of doors, whieh were 
felt to be ideal. It 


physicists that it 


was suggested by 
would he better tO eX- 
the 


heat-units lost per second from the sur- 


Press the eooling power oft alr in 


face of the kata-thermometer when it 
registered approximately the tempera 
ture of the human skin, instead of em 
ploying empirical numbers representing 
the cooling time of a certain thermome 
Ler. 

As a result of this suggestion, a large 
number of experiments were made by 
llill, the late QO. W. Griffith, 
and Martin lack, and also, later on, by 
Miss D. Hargood-Ash (1) (2) (3), with 
the result that certain simple approxi- 
mate the 
amount of heat lost from the bulb ean be 


determined in 


Leonard 


rules were given whereby 


millicalories per square 
centimeter per second by the use of a 
factor that can be determined for each 
kata-thermometer and the time that it 
takes to eool. 

Since the exper, 


ments were first published, the kata- 


results of these 


thermometer has come into use In many 
parts of the world and by some users it 


*Received for publication Dec. 12. 1923. 


has been eredited with a greater degree 
of accuracy than its inventor ever sup- 
Its size and gradua- 
tions were planned so that useful read- 


posed it tO NOSSeSS. 


ings would be made in whole numbers, 
but some experimenters have recorded 
results to the second place of decimals— 
i.e., to 1/100 of a milliecalorie. 

‘The experiments here recorded have 
been made with a view to re-determin- 
ing (1) the degree of accuracy obtain- 
able with different kata-thermometers, 
and (2) how nearly the kata cooling pow- 
er standards now in use actually repre- 
sent the absolute heat-units per second 


that they are intended to represent. 
No re examination ot the method in- 
trodueed by O. W. Griffith tor deter- 


mining the faetor has been made since 


brass gages were intro- 


the time when 
duced for standardizing the size of the 
kata bulb, and it is possible that the 
kata taken then as the standard shape 
from the one 
Up to the time of the 
introduction of these gages, all the kata 
bulbs 


and size varied somewhat 
used by Griffith. 
had been blown by one glass 
blower, who was told to blow them as 
near as he possibly could to the size of 
the pattern bulb. 

‘The untimely death of O. W. Griffith 
and the loss of his experimental notes 
make it impossible to follow his method 
exactly in re-determining the constants 
of the kata-thermometer. Briefly this 
method was: 


1. The determination of the water equiva- 
lent of a kata-thermometer by heating it in 
a calorimeter containing a heating coil. 

2. The measurement of the rate of cooling 
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of a copper pot of known water equivalent 
and a surface area equal to that of a kata in 
a still air chamber, and the comparison of this 
with the rate of cooling of the kata in the 
same chamber. 


Up to the present time the whole 
theory of kata-thermometer standardiza- 
tion has been based upon these two ex- 
perimental measurements. 

All kata-thermometers are standard- 
ized—that is, their factors are deter- 
mined by cooling them in a 17-inch eubi- 
eal chamber, the walls of which consist 
of water-jacketted iron and are kept at 
a constant temperature. It was found 
that curves connecting kata tempera- 
tures and cooling time were approxi- 
mately straight lines over the working 
range of 95° to 100°F. when the kata 
was cooled in still air of very different 
temperatures. This means that it 1s ap- 
proximately true to state that in sfil/ 
air the total heat loss from a kata is 
direetly proportional to the temperature 
excess. ‘Taking values tor the water 
equivalents deduced as described above, 
Griffith found the cooling power in still 
air, aS measured by a kata, to be H 
0.27 6, where 6 is the temperature dit. 
ferenee, or 36.0° —t; values of Il and 4 
when plotted and connected form a near. 
ly straight line. 


13] milliecalories per square centimeter per 
second. 
7 water equivalent of bulb x 2.8 





area of bulb’ssurftace x time of cooling 
(seconds ) 

Taking the constant terms together 
factor 

H 





time (seconds ) 


In a paper communicated to the Royal 
Society (4) it is shown how this factor 
ean be determined for any kata by cool- 
ing it in a still air chamber. The formnu- 
la used is: 


actor = 0.276 x cooling time 
Vol. 6 
No. 1 


The constant, 0.27, was determined by 


Mr. Griffith. 


DETERMINATION OF Water KH QUIVALENTS 
oF KaTA-THERMOMETER 


In the following experiments. the 
water equivalents of different katas 
have been determined by fresh means, 
and the factors calculated from these 
values and the areas of the bulbs as 
measured have been compared with the 
factors obtained by the still air cham- 
ber method. It was decided to use the 
well-known ‘‘method of mixtures’? with 
Rumford’s radiation correction in de- 
termining the water equivalents of kata- 
thermometers, and in this way to de- 
termine the mean water equivalent. be- 
tween 99° and 100° I*.—that is, over the 
working range of the 2.8&°e, 

A copper pot which was just large 
enough to eontain the kata bulb and 
which held enough liquid to cover the 
top ol the small bulb was prepared, the 
whole being made as small as possible 
so as to have a minimum heat capacity 
and to show a mMaximuin temperature 
rise. (See ie. 1.) The pot was pol- 
ished on the outside and was provided 
with litile hooks, also. of copper, by 
Which it was suspended on threads in- 
side a tin plate screen. The hole in its 
lid was just large enough for the inser- 
tion of the kata. A small copper disk at- 
tached to a copper wire carried on a 
glass rod constituted the stirrer. This 
eould be used effectively when the tem- 
peratures of the calorimeter were being 
measured but its movement was rather 
limited when the kata was in place. 

It was found that at ordinary tempera- 
tures the kata cooled so rapidly that 
accurate readings were impossible; it 
became necessary, therefore, to use the 
‘alorimeter at a temperature approach- 
ing that of the kata bulb, and finally the 
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experiments were made in an atmosphere 
95°F. The kata, after being 
heated to over 100°, was allowed to cool 


ot about 


to this point, and was then quickly im- 
mersed, up to the top of the small bulb, 
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kia. 1.——-Wata-thermometer immersed in calori- 
meter, showing stirring rod. 


in the ealorimeter. The temperature of 
the calorimeter had previously been de- 
termined by a sensitive mereury ther- 
its bulb 
in the liquid, which was well stirred be- 
the The 
thermometer the 
Qn cooling to 99°, 


mometer held in a stand with 


fore thermometer was. read. 


was removed before 
kata was introduced. 
which took about 1'4 minutes, the kata 
was quickly removed and the thermome- 


ter substituted for it; the liquid was 
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stirred again and the rise in tempera. 
ture noted. 

Previous trials had shown the approx- 
imate rise in temperature to be expected, 
and before reinsertion the thermometer 
was heated to the expected new value 
by holding the bulb in the fingers. In this 
way after the thermometer entered the 
liquid its temperature changed only 0.1 
or 0.2 of a degree; the heat absorbed by 
it was therefore of very small account. 

In order to eliminate radiation cor- 
rections the calorimeter was cooled be- 
low the temperature of the room before 
each test by one-half of the expected 
rise in temperature. By this method the 
heat gained during the first part of the 
experiment was balanced by the heat 
lost during the latter part. As the great- 
est difference was only 0.6°C. on either 
side of the mean or air temperature, the 
errors from this source would be very 
small, 

Water and toluol were successively 
used in the calorimeter but poor results 
were obtained with these on aecount of 
the heat lost by evaporation. In the final 
experiments, those recorded below, mer- 
was used in the calorimeter, the 
Inside and the 
being protected trom the mereury by 


curry 


surtace of this stirrer 


electro-depositing a thin coating of Lon. 


Direct Measurement of Ileat Loss 
KATA-THERMOMETER NO, 1012 


Kactor, as 


found by still air chamber 
method at 20°C. 


492 


Temp. Temp. of Calorimeter & Mercury Tepe. 
of mometer 
Air on Second 

sefore | After Mean | Rise insertion 
33.50 | 33.00 | 34.25 | 33.62 Lao 34.30 
33.65 | 33.14 | 34.28 | 33.71 1.14 34.10 
33.45 | 33.10 | 34.21 | 33.65 cae 34.20 
33.40 | 33.30 | 34.45 | 33.87 tio 34.35 
33.30 | 32.68 | 33.96 | 33.32 1.28 34.50 
33.20 | 32.53 | 33.80 | 33.16 1.27 ~~ 33.60 
1.20 
(Av.) 
x nome - capnaeneieniiaeeananaaninntad a ee 
J. 1. Hi. 
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Weight of mercury and calorimeter....300.50 gm. 
Weight of calorimeter and stirrer...... 24.06 ” 





i, 2 ere err er rr ree 276.44 ” 
Water equivalent of mercury = 276.44 x 
0.03838 = 9.13 gm. 
Water equivalent of calorimeter and 
yg, TPE ECE REC TUE CE ECOE CTE CTCL. 1.93' ” 
Total water eaquivalent......csscccccrs 11.06 ” 


Average heat transfer — 11.06 x 1.2 x 1,000— 
13,270 millicalories. 

Area of bulb = 22.65 sq. ¢m.2 

15.270 

Factor = Du > OSS, or 18.8 per cent. greater 
than that found by the still air formula of O. W. 
Griffith. 

Water equivalent = heat given up ~~ fall in tem- 

13.27 . ore 

perature = —>>~ gram calories = 4.73. 


IWeight of copper calorimeter..........22.68 gm. 


Wee GE BPO BE 6 kde Kao 65s 6e ween 0.28 ” 
Weight of stirrer (iron plated) ......... ian" 


Water equivalent of cop- 

per calorimeter.......22.68 x 0.0SO = 1.815 gm. 
Water equivalent of iron 

ee 0.28 x 0.089 = 0.025 ” 
Water equivalent of. stir- 

rer (taken as all cop- 

gf es ee eee ee 1.10 x 0.080 = 0.088 ” 
Water equivalent of cal- 

orimeter and stirrer... 1.928 

2The surface area of the bulb was determined 
by measuring the bulb with a vernier caliper and 
cousidering the bulb as a eylinder between two 
equal hemispheres. The small bulb was considered 
to have the area of a cylinder 0.7 em. long and of 
the same diameter as the bulb. 


Be i eo ee ee 1.74 @m, 
Length of cylinder ........3.88—1.74 = 2.14 ” 
BFOR GE GUUMET 6. ica cesenrenees 11.54 sq. em, 
Area of sphere.......e¢- = L727 = P30.” : 
Area of small bulb....Q.7 x 0.727 = 1.58 

co EE |. 2 ek. See 232.65 ” ~ 


KATA-THERMOMETER NO. 368 


Kactor. in still air chamber at BOC. 


4755. 


Temp. Temp. of Calorimeter & Mercury — of 

. ier- 
of mometer 
Air on Second 
Rise Insertion 


Before After \lean 


33.50 | 32.60 | 3. 


33.78 | 33.10 1.18 Kg 
33.40 | 33.24 | 34.36 | 33.80 L.12 | 33.9 
34.05 | 33.00 | 34.78 | 34.14 1.18 | 34.5 
| 1.16 
(Av.) 
Weight of mereury and calorimeter.....298.8 gm. 
Total water equivalent......cccccccces 10.967 ” 
Average heat transfer = 10.967 x 1.16 x 1,000 = 
12.720 millicalories 
Vol. 6 


No. 1 


e 


RS Ge Wa ab as 6 hee eaeink 22.19 sq. em. 
; 12.720 __ 
Factor = B19 = of4, or 21.4 per cent. greater 


than the still air value. 
Water equivalent of kata = 4.54. 


The possible error in these experi- 
ments may be taken as 17 per cent., the 
least accurate measurements beine the 
temperature readings. The temperature 
change was 1.2°, and the thermometer 
could be read to a variation of 0.02° by 
using a magnifier. 


Method of Weighing Parts 
An independent estimation of the 
water equivalent was made by breaking 
a kata-thermometer while the meniscus 
stood between 95° and 100° and weigh- 
ing the parts. After the stem was cut 
off just above the small bulb, the bulb 
was cooled and weighed while containing 
the effective quantity of alcohol that it 
would contain in actual use. The aleo- 
hol was then driven out into a small 
tight-stoppered bottle, and the bulb was 
weighed again. The specific gravity of 
the spirit was then determined, which in 
dicated a strength of 90 per cent.; from 
this the water equivalent of 90 per cent. 
pure alcohol and 10 per cent. water was 
found, also that of the bulb, the specific 

heat of glass being taken as 0.15. 


KWATA-THERMOMETER No. 1019 


Kactor by still air method = 468, 
Water 
Part Weight Sp. Tt. equivalent 
qm. qm. 
sulb 5.124 QO 15 (). 77 
Alcohol (90°, 1. 770 0.55 2.62 
Water (10%).... 0 530 1.00 ) 53 


Total 3.92 


Then the heat loss in cooling from 100° to 95°F. 


(working range of 2.8°C.) = 8,920 x 28 = 10,976 
millicalories 
Area of bulb = 21.86 sq. em. 
1LO.076 
Factor = = 502, or 7.2 per cent. higher 


21S6 
than the still air value. 
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Heating in Vacuum Flask 


In the 
designed by Dr. EH. 


Recording Kata thermometer 
Schuster (3, p. 187), 
a kata-thermometer with heating’ eoil in- 
side it filled with toluol and cleetrieally 






































vacuum flask. 
heated is used. This was the next sub- 
ject for tests. Since this instrument had 
an inverted bulb and a mereury indica- 
tor, it could not be tested in a ealorim- 
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eferas were the standard kata-thermom- 
eters; the heat capacity was therefore 
measured by the energy required to heat 
the bulb over its range instead of by the 
heat lost hy the bulb during its cooling. 

In order to reduce heat losses to a 
mniinimum the bulb was placed in a small 
vacuum flask, tightly corked and waxed. 
The 
wool and the outside of the flask was sur- 
in a metal 
The difficulty of dealing with 
the long heat gradient through the slag 


inside Was loosely filled with slag 


rounded with lint enelosed 


anister. 


wool and the flask walls was realized and 
a long time was spent in insuring a 
steady heat flow through all the sur- 
rounding insulators. A small heating 
current Was passed through the heating 
coil of the kata and this was ecaretully 
adjusted until perteetly steady econdi- 
tions were obtained with the kata indi- 
of 86.5°C. (the 


inean temperature ot the cooling range). 


cating a temperature 
The energy input was then found to be 
equivalent to 21.92 millicalories per seec- 
ond, and this was assumed to be the 
average cooling rate tor the bulb, in this 
vacuum flask, between 35° and 37.8°C, 
‘The eurrent was then switched off and 


the When the 
) 


temperature was about 2° below the 35° 


kata allowed to cool. 
mark, a stronger heatine current was 
applied and the strength of this eurrent 
and the exact time it took to heat from 
35° 10 37.8 was noted. The eurrent was 
aval eut off, the bulb allowed to cool, 
and a heating current of inereased value 
This was done repeatedly over 
The 
total heat energy applied during each 
heating was then plotted against the 
heating time, and it was found that a 
was obtained. ‘This line 
was then produced to cut the zero time 


applied. 
a large range of heating currents. 


straight line 
line; for it may be assumed that if the 
bulb could be heated in zero time there 


would be no heat lost and all the energy 
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then supplied would be expended in 
heating the bulb. 

The heat capacity of the bulb as de- 
termined by this method was 9,750 milli- 
ealories. If we divide this by the area 
of the bulb, or 22.48 sq. em., we obtain 
as the factor 483, which is 14 per cent. 
greater than that determined in the still 
air chamber—namely, 380. 
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Or ati Jo rie L100 { Was 
cae se — 4 } |= | 
eateuiat | and SUDLTAaAC qd tvom the to 
tal heat supplied during this time. 
j ‘ ¢ ‘ J = ‘7 
Ileat loss 21.92 x 166.8 ),005 mMulli- 


calories. 


By deducting this value from the total 
heat supplied during the 166.8 seconds 
we obtain the figure indicating the heat 
absorbed by the kata. The fact that this 
is slightly higher than the value indicat- 
ed by the curve at the zero line seems to 
show that, in this instance, the effective 
mean temperature of the cooling range 
is higher than 36.5°C. 
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Heating Time nergy Supplied 


C ‘Total Milheals. 
Seconds (t Watts (w (238 Bw.t)l 
86 1.640 9.550 
2.3 3. 860 1.330 
23.4 |. 902 1 ),650 
23.8 1.513 10,410 
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Fic. 4.—Variation of still air factor with temper- 
ature. 
Abscissas=still air temperature (°C.). 
Ordinates=—factors (0.27 @t). 


Figure 4 shows how the factors were 
found to vary with the temperature of 
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the still air chamber. 
ot 10 


a ecoustant taetor, the combined convee 


or temperatures 
to 20°C, the ordinary kata shows 


tion and radiation over this range being, 
it appears, proportional to the tempera: 
ture difference; but after 20° a rise in 


Oo 


factors is noticeable, until at 32.5°, 


where the conveetion currents must be 


very small, the faetor very nearly 
reaches the value tound in the toluol 
ealorimeter (oof). The eleetrie kata 


eurve indicates a similar state of things. 
At the 


are always factored in a 


makers’, kata-thermometers 
still air cham- 
ber at room temperature, and as long as 
this is below 20° the value so obtained 
may be regarded as the correct factor 
as calculated by the original formula. It 
that for 


eousistent results still air chamber tem- 


is evident from these curves 


peratures above 20° should not be used. 


SumMMARY OF RESULTS 


Still Air 
Factor 


Factor by Alternative 
Method 


Percentage 


Instrument Tested Increase 


Ordinary Kata 192 | 585 (mercury 18.8 
No. 1012 calorimeter 

Ordinary Kata 173 | ST4 (mercury | 21.4 
No, 368 calorimeter) 

Ordinary Kata 12 |) 557 (toluol | 15.5 
No. 789 calorimeter 

Ordinary hata 168 | 506 (weighing | tus 
No. LOL9 | parts 

Electric Kata =| 380 | 4133 (heating in | 14.0 
No. | | vacuum flask) | 


In each instance a higher faetor is in- 
dicated by direet heat-transfer methods 
than by the use of the Griffith formula 
and measurements of cooling times at 
moderate temperatures in the still air 
chamber. Taking the 20 per cent. in- 
erease shown hy the figures obtained 
with the mereury calorimeter as the most 
reliable, that 
power in millicalories per square centi- 


we can say the cooling 


meter per second as now calculated by 
dividing the kata taetor by the cooling 
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time is about 80 per cent. of the true 
value. 

It is not proposed, however, to alter 
the method, hitherto in use, of determin- 
ing the factor by the Griffith formula, 
for a great deal of work has now been 
with the 
standards of cooling power for factories, 


done kata-thermometer and 


ete., have been established. It must be 
borne in mind that the human body has 
a large Mass compared to the kata and 
sets up its own convection currents. The 
kata cooling power is a measure of the 
cooling power of the atmosphere exert- 
ed not on the human body but on the 
kata itself. It is, as the inventor has al- 
Ways maintained, an empirical guide to 
suitable conditions of ventilation. 

The accuracy of the instrument as an 
anemometer is now thoroughly estab- 


lished, and the formulas have been 
worked out usine Griffith’s faetor for 
calculating cooling powers (38) (4). 


Though the kata-thermometer cooling 
power standards now set up and in gen- 
eral use fall short of great secientifie ex- 
actitude, they are none the less valuable 
for their declared object. 

If anyone wishes to use the kata for 
some particular purpose with greater 
precision, he can re-determine the factor 
in a still air chamber at a temperature 
of 15° to 18°C. by using the formula, 
KF —0.382 6t; this gives an increase ot 
20 per cent. He may then consider that 
eooling powers are obtained within 10 
In the prac- 
use of the kata as a measure otf 


per cent. of the true value. 
tical 
ventilation no advantage will be gained 
by such a re-determination. 

In order to facilitate the determina- 
tion of air velocities by taking the tem- 
perature and cooling power, the accom- 
panying nomogram has been drawn (Fig. 
5). It is based on the dry kata formulas 
that have the form H=~a+byV V 4. 
To find the air velocity, a straight-edge 
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Fie. 5.—Nomogram for determining air velocities from kata cooling power and air temperature. 





is placed to connect the air temperature this nomogram is used with care, the 
on one seale with the cooling power on accuracy obtainable is nearly equal to 
the other. Where the third line is inter- that of the original formula. 

sected the velocity is read off. When 
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THE HYGIENE OF THK PULP AND PAPER INDUSTRY* 


Frank G. Pepiey, M.D. 


NFORMATION about any industry 
from the standpoimt of the indus. 
trial physician Is very difhleult to obtain. 


Where aAcUuLle 


{OX1e 


hazards exist, more 
or | thorough studies have been 
mad nt trade in Which there is noth 
1] qaramatt oO attract the investigative 
mind have largely been negleeted by the 
1} hyveienist. In this latte) Proup 
ep | paper industry. Ther 
| | | ndustrv to 
Hi } j ( (*] and (>| a 
! : 
wit 
. 
i | \ 
’ 
i ‘ T 4 
| C1 LS 
ish lated, 
is tre 
| pres Or abd 
natural features. ‘Thus 
1 mill ten found near a waterfall 
O!] rapid Se and quite commonly ra hydro 
eleetrie p s situated in the neigh 
| (4 


ln Canada the industry has rradually 
farther 
Ire- 
quently the town im which the industry 


pushed its way tarther and 


from the thickly populated areas. 


Is situated has been created by it, and 
the bulk of the 
The only other persons in 


its employees form 
townspeople. 
the town are the tradesmen, and they 
are indirectly dependent upon the mill 


*Received for publication Jan. 31, 1924. 





for their support. Thus it comes about 
that the executives of the company vir- 
tually control the administration of the 
town. From the health standpoint this 
autoeracy may be very desirable or very 
, according to the type of the 

but it to the plant 
physician opportunities and responsi- 


Lwaila4 
pi adcy 


— : 14 
HnNaecsiVabkl 


o1Ves 


executlves, 


larger than those enjoyed by 


les 


most industrial pNYsie1ans. tlis advice 


is sought, or should be sought, on many 
he 
| 


:, : , : : 
, ' , . cy ft P *% . ‘ . ‘ " 
the Qisposal Ol Varvpave and 


— 


LHINngs. municipal water supply, 


sewacve, tne 


} } | (* 1 ae ] . 
milk supply. and he tood ppiy should 
i j ‘ l i . 
rect hi a NLIOn. it not neces 
! pi] 
} 
| 
i 
os 7° ah | ' ! ‘a | . i + { Lit 
 -.  @ 47 , i . 2 —- 
lea tO the Leneral PFrovoiehMls 
ist mentioned is the question of hous 
4 — . ,) I. . | +7 ‘ ’ sa 4 
Bbhte . i fi. i | ( a awla 41 ieas * Is (J1]] wr bat 
? ? j “7 ] ‘ »7* . 11 TT 
be ic pulp and paper industry. 
i? ? () | S | 1a ’ remote 
| } ] (*4 
pla qd outside labor has so oiten 


to be brought in, that of necessity the 
housing question becomes an important 
issue Apart from the humanitarian 
side of the question, it is often a profit- 
able thing to house employees comtort- 
ably ; labor turnover is probably reduced 
somewhat in this way and, in general, 
Particularly is this 


so in connection with the unmarried em- 


unrest is mitivated. 


ployees, and many companies run a sort 
of hotel of greater or lesser excellence 
benefit. These hotels (fre- 
quently called ‘‘inns’’) are often the so- 
cial centers of the place. 

It is not my purpose, however, to do 
more than mention the sanitary prob- 
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lems connected with the plant surround- 
ings, for they are discussed fully in 
books on general public health. The 
following pages, therefore, will be de- 
voted to a study of the relation to health 
of the conditions commonly found in a 
paper mill. First, I shall diseuss the 
question of accidents, and secondly, the 
action of the various chemicals used. In 
a third section I shall deal with the ef- 
fect on the workers of the atmospheric 
conditions which usually obtain, and, 
finally, with the question of medical 
administration. 


LABOR CONDITIONS IN THE PutLp 


AND Parer Inpustrry 


Before paper mill accidents are dis 
cussed, some mention should be made of 
the labor conditions usually found. 

Hours of Labor.—In most large paper 
mills production is a twenty-four-hour 
process. Iormerly, it was the custom 
to run two shifts—an eleven-hour day 
shift and a thirteen-hour night shift. 
Practically all paper mills of any size, 
however, now work on the three eight- 
hour shift basis (1). The exeuse given 
by mills still on the old two-shift basis 
is that the men themselves desire the 
longer hours. This is true enough, but 
the reason is obvious—the men are of- 
fered the same hourly wage on the 
eight-hour as on the thirteen-hour shifts, 
and so make considerably more money 
on the longer one. 

The three-shift system is very satis- 
factory from the health standpoint, and 
apparently in most cases it is economi- 
cal, too. R. B.Wolf (2) states that in sev- 
eral mills paying the same wages for 
eight hours as they formerly did for 
eleven the cost of production, while in- 
creased at first, was later actually de- 
creased. He says that with the shorter 
shift fewer men need be employed per 


Vol. 6 
No. 1 


shift since more work ean be obtained 
from each man. This may not be true, 
of course, for all mills, but the cost of 
production cannot be very much greater 
or the three-shift system would not have 
been so generally adopted. 

Not all the processes require twenty- 
four hours, however, and there is a cer- 
tain amount of day labor. Day workers 
usually work nine or ten hours. 

Organization of Labor.—tl have been 
obtain from the United 
States Department of Labor data re- 
ferring to the organization of labor in 
the United States. Im Canada the labor 
is fairly well unionized in the Province 


unable to 


of Ontario but much less so in Quebee 
(3). These two are the large paper 
producing provinces. 
iin ployme lil of Women and Children. 
Census reports show that practically 
no children and very few women are 
Women are 


emploved as stenographers and Clerks 


employed in the industry. 


and, in some mills, in the cutting depart 
ment. elsewhere in the mill the work 


is done almost entirely by men. 


ACCIDENTS IN THE PULP AND PAPER 
INDUSTRI 


In order to understand the mechanism 
of the commoner accidents in a paper 
mill, one should have some knowledge 
of the various processes involved. To 
save space | aim assuming that the read 
er is familiar with paper making, but 
those who are unfamiliar with the im 
dustry can readily obtain the necessary 
information in the various encyclope- 
dias and in the recent books by Witham 
(4) and Sutermeister (5). The deserip 
tion to be given applies more particu- 
larly to the manufacture of the cheaper 
grades of paper, such as newsprint, 
wrapping paper, and cardboard, but in 
a general way the remarks to be made 
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may be applied to the manufacture of 
all grades of paper made from wood.’ 

The Slasher House-—VThe manufac- 
ture of pulp wood into wood pulp be- 
gins in the slasher house. Here the haz- 
ards to which the men are exposed are 
fairly numerous and vary considerably 
with the method used in handling the 


wood. Where the wood is floated to the 
mill by water, the men receiving the 


logs run the risk of falling into the 
If the 
incline to the saws is steep, it is a fre- 


water and perhaps of drowning. 


quent occurrence for the logs to slip 
from the conveyor and roll back, expos- 
ing the men below to grave danger. This 
‘an be greatly lessened if the 
traveling supports for the logs- i.e., the 


hazard 


teeth im the endless ehain—are made 
laree. dn the slasher house it is said 
thisait laree pleces of wood ave OCCASION 


the 
saws with sufhlerent 


ally hurled by rapidly revolving 
foree to kill a man. 
Mor this reason it is a good praetice to 
have a heavy screen placed between the 
workmen and the 


The Bloek Pile. 


bloek pile are well) known. 


SaWs. 

The hazards of the 
Logs are 
eontinually falline on the men’s feet, 
and wounds from the small hand pieks 
are very common. The practice of send- 
the 
precipices of logs which so frequently 


ing men to loosen overhanging 
occur in winter time is a dangerous one; 
so, too, is the dynamiting of these prect- 
pices. Perhaps the best way to break 
a jam is to drag a large ship’s anchor 
by means of a winch and cable to and 
fro aeross It. 


The Wood Yard. 


many injuries are sustained in the un- 


In the wood yard 


loading of flat cars and box ears. Their 


occurrence can be minimized if the fol- 


'The manufacture of paper from rags is not dis- 
cussed here, for it is a branch of paper making 
Which has already been discussed from the hygi- 
enic standpoint and information about it ean be 
found relatively easily elsewhere, 





lowing rules of the National Safety 
Council are observed (6): 


Many serious and fatal accidents occur in 
loading and unloading pulp wood from ears, 
Patented safety car stakes have given satis- 
faction, and their use will largely eliminate 
the hazards of unloading logs from flat cars. 

In unloading box cars it is important to 
provide substantial gang-planks with upper 
surfaces cleated to prevent workmen from 
sipping. Gang-planks should be securely 
fastened in place to prevent their slipping 
from car floor. 

Unloading logs by locomotive crane presents 
serious hazards; the operator and his helpers 
should be frequently cautioned of the dan- 
vers of their work. Helpers should never 
stand under or near a load, and the erane 
operator should never hoist the load until all 
men are in the clear. 

As in the stock and storage vards of other 
industries, it is important to keep material 
a safe distance from railroad traeks, walks 
and roadways. This precaution should 
be carefully observed in piling logs, and to 
prevent disarrangement stakes should — be 
used to confine them. No material should be 
permitted within 8 feet of the center line of 
the tracks. One or more men should devote 
their entire time to keeping the stoek vard 
and orderly. If all the wood and 
other materials are kept clear of track, aeel- 
dents in the vard will be less frequent. 


The Wood Mill. 
ally contains the barkers, splitters, and 
The drum not 
particularly dangerous, but if a man 
were caught in one he would undoubt- 


elean 


The wood mill usu 


clippers. barkers are 


edly be severely injured and probably 
killed. The disk barkers frequently 
cause injuries. The automatic feed for 
this tvpe of barker is, of course, much 
to be preferred to the hand feed; its 
use will prevent many finger Injuries. 
On.these machines and also on the chip- 
pers the safety rules of the state of 
Wisconsin (7) require governors to be 
placed to prevent overspeeding, for it is 
thought that wheel explosions, which oe- 
casionally oceur, are more frequently 
‘aused by overspeeding than by defects 
in the wheel. The men operating these 
particularly the  barkers, 
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should be required to wear goggles to 
guard against flying chips. The split- 
ters are not, I think, particularly dan- 
gerous, for the movement of the ax is 
too slow to present a serious hazard. 

The Grinder Room—tIn the grinder 
room, if the pocket grinder is used, in- 
Juries are not infrequently caused by 
the premature closing of the feed door. 
A safety catch can readily be devised to 
prevent this. Not so easy to prevent 
are the burns which occasionally occur 
when hot pulp is splashed out. It should 
be noted in connection with these ma- 
chines that men with hernias or po- 
tential hernias should not be placed 
to operate them, for the work is ardu- 
ous and entails a considerable amount 
of heavy lifting. 

The magazine grinder is a better ma- 
chine than the pocket grinder from the 
standpoint of health and safety, and 
probably trom the standpoint of econo- 
my too, although there does not seem 
to be a general agreement on this. There 
are practically no hazards to note in 
connection with it. Sometimes, when 
the door below is opened to relieve a 
jam of logs in the magazine, a log may 
shoot out and injure an unwary bystand- 
er, but this is not a common occurrence. 

In both the magazine and the pocket 
machines the rapidly revolving grind- 
stones may explode. Usually, however, 
the heavy iron casing is sufficient pro- 
tection and the fragments are prevented 
from flying. 

The Screen Room In the screen 
room there are no particular hazards to 
be noted. If the deckers or pulp thick- 
eners are located in this room, there is 
some danger of a workman’s getting his 
fingers caught between the screen and 
the couch roll, but such an accident is, 
I think, very rare. 

The Acid Tower and Digester House. 
—In the acid tower the handling of the 
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limestone not infrequently gives rise to 
injuries, particularly to the hands and 
feet. Cases are cited of gassing from 
sulphur dioxide, but this is rather ques- 
tionable. 

In the digester house there are a num- 
ber of hazards to be guarded against. 
Men oceasionally have to go into the 
chip bins for one purpose or another 
and sometimes, when a man is in one, a 
gate below, leading from the bin to a 
digester, 1s opened. In such an event, 
while there is not much danger of the 
man’s actually falling mto the digester, 
there is considerable danger of his be- 
ing buried in the chips. The men should 
be warned of this danger and, in addi- 
tion, it is a good plan to attach a lite 
line to them before they go into the bins. 

On the charging floor the men are fre- 
quently exposed to coneentrated fumes 
of sulphur dioxide. The possible ef- 
fects of these fumes will be discussed 
in a separate section. The annoyance 
and possible hazard can be greatly re- 
dueed if each digester is provided with 
a movable stack connected with an ex- 
haust fan. When the digester has been 
blown and the top has been removed, 
this stack can be lowered over the mouth 
of the digester and the worst of the 
fumes removed. 

The men who operate the blow valves 
are sometimes burned by escaping 
steam. In order to prevent this, some 
device, such as a cog and chain, should 
be provided whereby the blow valves can 
be operated at a distance. 

Very occasionally a digester explodes. 
Such an accident invariably leads to loss 
of life and to great damage to property. 
Bever (8) recommends that digesters be 
examined twice a week for acid leaks 
and that they be equipped with safety 
valves unless the boiler pressure in the 
steam plant is so limited that a safe 
pressure cannot he exceeded. 
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These digesters are frequently lead 
lined, and when men go into them to 
elean them they are exposed to lead in 
the form of a fine dust. This is more of 
academic than of practical interest, how 
ever, for lead poisoning must be exees- 
sively rare among these men. There is, 
nevertheless, some danger of asphyxia-. 
tion trom lack of oxygen, and it would 
be a good practice to lower a bird or 
small animal, or 
the 


When men must @o in, ereat care should 


other eveh a candle. 


into tank before sendine’ men In. 
be exercised LO rid the divester ot sul- 
phur dioxide tumes, and a man should 


always keep watch above. 


Thre Recov ry Plaut.- The recovery 
system is the most disagreeable part ot 
Lhe sHiphate and soda Processes. The 
gases trom the smelting furnace are 
very foul smelling and pollute the air 


The 


exposed to intense 


for miles around. workers are in 


PAacee heat, particu 
the region of the smelting fur 


llere. 


tense and POUL 1 


larly in 
lieht 


should be 


Hace, LOO, the lla he in 


worn. In 


the handling otf the salt eake and lime, 


the 


storage room bear witness. 


ereat deal ot dust is ereated. as 


a 
walls of the 
evidence, as tar as | 
that the 


lime 


There is no am 


aware. to show breathing” of 


sodium sulphate and dust atfeets 
the lungs injuriously, but in hot weather, 
when perspiration is protuse, the men 
handling the salt eake complain of irrita 
tion and dryness of the skin, and unless 
mechanical means for handling these 
ehemieals are used, arrangements should 
be made so that the men need work for 
only short periods at a time in these 
dusty places. Shower baths should also 
be available nearby. 

A potential danger, which one should 
with the 


characteristie 


think of, exists In connection 
smelting’ The 
odor of the sulphate plant is said to be 


furnace, 


due to merecaptans formed in the process 
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of smelting, but in addition to these, 
other gases may be formed, among which 
is hydrogen sulphide. These gases, how- 
ever, are very hot so that they quickly 
rise and seldom linger about the furnace. 
‘an fre- 
quently be detected by its odor, I have 


Although hydrogen sulphide 


not heard of any cases of poisoning from 
it in the paper industry; but the possi- 
bility should be borne in mind and the 
furnace should be thoroughly ventilat- 
ed before men are sent in to repair it. 

The Beater the beater 
room the Instances 
are related of men falline into a beater 


Room— In 
hazards are few. 
and beine’ drawn between the roll and 
Such an aceident would, of 
The 


considered a safe machine, however, but 


bed plate. 


course, be fatal. beater may be 


the practice of stamping waste paper 
into the beater tank should be rigidly 
forbidden. 

The the 


process ot Mixing in the beaters are, l 


muterials associated with 
think, with the possible exeeption of the 
dyes, harmless, although a case of blind- 
ness trom alum dust was reported to me 
but from a very questionabie souree. 
Che dyes used in the industry are al- 
most exclusively the aniline dyes. These 
dyes are said to give rise to dermatoses, 


bit | 
in the 


have not heard of their doing so 
paper industry, possibly because 
the quantities used are very small and 
the men handling them are tew. Peter- 
(D) this state- 
ment: ‘* The toxicity of most of the coal- 


son and L[laines make 
tar dyes has been much exaggerated; if 


free from poisonous contaminations, 
they are for the most part harmless, at 
least in the quantities ordinarily em- 
Rambousek (10) confirms 
this as ‘At first all tar col- 
ours were looked upon as poisonous, but 
as they were mostly triphenylmethane 
colours they would contain arsenious 
acid. When the arsenie process was 
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given up people fell into the other ex- 
treme of regarding not only the tri- 
phenylmethane colours but all others as 
non-poisonous, until experience showed 
that the production and use of some of 
the tar colours might affect the skin.’’ 

I do not think that the chrome colors 
are used at all in paper coloring, nor are 
lead and arsenic of any importance. 

The Bleaching Room.—Practically 
the only chemical used in bleaching is 
chlorine, either in the form of bleaching 
powder or in the pure state. If pure 
chlorine is used, it is usually brought to 
the mill in large cylinders, but some- 
times it is made in the mill itself by the 
electrolytic method. 

In the process of bleaching, the stock 
and bleach are added together in the 
bleaching tank and are kept agitated by 
means of paddles or propellers. The 
odor of chlorine is often fairly strong 
about the tank, but whether this is 
prejudicial to the health of the men is 
a question. Hamilton (11) states that 
an immunity can be acquired to a cer- 
tain extent, and in one month an animal 
can stand ten times as much as it could 
at first. She quotes Leymann as saying 
that persons making chlorine’ and 
bleaching powder have more respiratory 
diseases than ordinary workmen (17.08 
per cent. of the men working in the 
chlorine department had _ respiratory 
troubles and only 8.8 per cent. of the 
men working in other departments). <A 
skin eruption (chloracne) is associated 
with the use of chlorine (12), but this is 
thought to be due to the presence of 
tarry bodies. I do not know whether or 
not it ever occurs among pulp bleachers ; 
Robertson (13) mentions the possibility. 
It can be prevented, according to Ram- 
bousek (10), by substituting magnetite 
for the carbon anode in the electrolytic 
process of manufacture. Legge (14) 
states that workers habitually exposed 
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to the fumes of chlorine in minute quan- 
tities suffer from chronic cough and de- 
cay ot the teeth. Anemia, indigestion, 
and catarrhal and nervous symptoms 
are mentioned by others, but the symp- 
tomatology of chronic poisoning is very 
vague. 

The acute symptoms of chlorine poi- 
soning (violent respiratory distress and 
pulmonary edema) would occur in pulp 
bleaching only if a eylinder of liquid 
chlorine exploded or if there were a slow 
leak in a cylinder left standing in a 
room. If liquid chlorine is used, it should 
be the invariable rule to have gas res- 
pirators readily available. The ordinary 
army gas mask is quite efficient for 
the purpose, but it should be inspected 
frequently, and the men should be care- 
fully instructed in its use. It is of con- 
siderable importance also that no man 
should be allowed to go alone into a 
room where chlorine cylinders have been 
left standing, for if there has been a 
leak in any one of them the concentra- 
tion of the gas may have become very 
high. 

In regard to the concentration of 
chlorine gas necessary to produce symp- 
toms, the Chemical Warfare Service 
(United States) has found that a con- 
centration of 0.05 mg. per liter will pro- 
duce coughing after a few minutes’ ex- 
posure, while a concentration of 0.025 
mg. per liter can be breathed indefinitely 
without injurious effects. It requires a 
concentration of 38 mg. per liter of air 
for one-half hour exposure to produce 
ultimate death (15). Idiosynerasy, how- 
ever, probably plays a part here as in 
other poisons. 

The Machine Room.—At the wet end 
of the machine, slipping accidents are 
common. The steps and platforms about 
the machine are usually wet and when a 
break in the paper has occurred, the 
men are often in a great hurry. A use- 
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ful way of preventing slipping accidents 
is to have the steps and platforms cov- 
ered with old felts. 

Sometimes, when a break in the paper 
the men the 
machinery for one purpose or another, 


has oeeurred and are in 


the machine is started. Such an oeeur- 
rence can easily lead to a serious aeci- 
dent, for a man might get a hand or an 
arm caught between the press rolls or 
rolls and be drawn 


between the couch 


right through. An aceident of this sort 
can best be prevented by earefully in- 
structing the men on the machine and 
by having emergeney stops placed at 
frequent mtervals. 

When a break has occurred in the pa- 
per or when the machine has been shut 
down for some reason, it Is necessary 


to guide the newly forming paper along 


the proper path. This is done by hand 
as far as the dryers and very often 
through the dryers too. A good many 
machines, however, have guide ropes to 
lead the paper through the dryers, for 
burns are very likely to result if this is 
These guide ropes are 
Krom the last dry- 
ing eylinder the paper is usually led by 


done by hand. 


called back tenders. 


hand to the top calender roll, but some- 
times a blast of air is equally effective. 
The satety code of the state of Wiseon- 
sin (7) requires that on all machine eal- 
enders (except supercalenders) each 
‘alender roll be equipped with a suitable 
doctor, and where the paper is’ taken 
over the top roll to be ted into the first 
nip, a feeding belt or other efficient de- 
vice must be provided to conduct the 
paper through the first nip. The ecalen- 
ders are a frequent souree of accidents, 
for after a break has oceurred the bro- 
ken paper or ‘‘broke’’ sometimes gets 
‘aught in the rolls and causes them to 
The men usually try to 
pull the paper out by hand and in doing 
so often get their fingers nipped. Paper 


run unevenly. 
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makers’ pinch is quite characteristie of 
the industry, but fortunately the injury 
does not usually go farther than a pinch, 
for there is such a minute clearance be- 
tween the calender rolls that it is almost 
impossible for an arm to be drawn 
through. 

In connection with the reels which re 
ceive the paper from the ecalenders, a 
fairly serious hazard exists, for occa- 
sionally a man gets his arm or clothing 
caught between the reel and the drum on 
which it is turning and gets drawn 
through. If there is much paper on the 
reel the man will probably be killed; if 
it is empty he may eseape practically 
unhurt. This danger is much more real 
in connection with the winder, and the 
rule should be that, wherever the drum 
and paper roll in on the operating side, 
a guard should be provided. This guard 
is illustrated in the pamphlet published 
by the National Safety Council (6). 

Statistics and General Discussion of 
Accidents in the Pulp and Paper Indus- 
try.—The foregoing pages outline the 
accidents. peculiar to paper making. I 
have not mentioned the accidents caused 
by unguarded gears and belts because 
they are not the same in any two mills, 
but it will be understood that gears and 
belts should be suitably guarded. 

In addition to the departments men- 
tioned, each paper mill has other de- 
partments not peculiar to the industry. 
Thus there is a steam plant and machine 
shop; often there is a printing plant in 
association, and nearly always a paint 

These departments all have their 
hazards which not be 
cussed here, for they are not essentially 
pulp and paper hazards. 

The literature on accident prevention 


shop. 


own need dis- 


in the paper industry is not very large; 
for most of the references to it I am 
indebted to the National Safety Couneil. 


his organization has drawn up a code 
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of satety which should be consulted by 
those interested. Interesting articles by 
Wallis (16), Rosebush (17), Costigane 
(18), Guerrant (19), Bonges (20), and 
others (21) (22) (23), should also be 
read. 

An eloquent description of paper mill 
accidents is contained in Table 1, which 


TABLE 1.— ACCIDENTS IN ONTARIO’ PULP 
AND PAPER MILLS, 1922 


Machinery and its Parts 518 
a teeae Cee 
Cleaning and oiling machinery......... 21 
RR eo er: 
ee ee 36 
es tS Sv hs FED EG Re AA OO 7: 
Ennion mete ws WW i ACES ica ae 
Belts, pulleys, shafting. .... oeha cake ae 
Inrunning rolls, exclusive of calenders... 17 
Machine tools............. Paaarstoa ke ee 
ES eas prc ead eo he eee ”y l 
EY 5 he doer eee hans Nee . 
ES ee a 
Repairing machinery...... . . Ae? ... 49 
NS cs bk kWh bo hn 4 a ve $ 
DG 3 ca dak ae bw ees ee 
Moving machinery........ eee 
EERE ee reac arevar yom Merge 9 
ES area ee ere rae 1] 
Putting on felts. ......... : 13 
A ee ea aig pile Gane gia Gn 17 
ROU errr .. oT 
G3 oar eae ata at | 

Hoisting Apparatus 16 
DE, «os 0-6-5 wad EW . <= 
i Ss Vaasa e ees ware ee oe 

Nails 40 
0 rer rr errr ere cee 

Steam, Water and Liquor 89 
ES ee ere 10 
Escaping steam............. 7 
To Soe Sek ane one oo RK Oe 5 
PPE eT eee 7 
aS rae ra a Bante ode ans nde, 12 
er erate a 
rere a BAe 5 
fe eee eee eine ee 

Electricity | 9 
NS aces dar es Wak RA KE cn 
ES ooo i a oud he Nao eNO ] 

Handling Material 431 
Loading and unloading................ 123 
Lifting and carrying.................. 116 
EE a rads ex tid bes beden tenes. 77 
EE on Fhe Lecce ebeeb he eeec erent 7 
Ds oon 606 bec didiareseesen 42 
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Brought Forward 1103 
Handling Tools 200 
Hland tools... 000.0... vs 100 
Kdge tools... 0... .. , 1] 
Picks and hooks. . 89 
Slipping, Stumbling, ete. 135 
Slipping, tripping on floor... . . 69 
Falls from scaffold. . . ee 38 
Falls down stairs... . erry ee 15 
Stepping into holes... 0.0.0.0... 12 
Jumping into broke car... | | 
Engine Fly Wheel 2 
Flying pieces................ 2 
Foreign Matter in Eye 22 
Bree (OUNERY, GEC.) ok. bk cdc seces . &|4 
Steel chippings. |. . ee ad 8 
Miscellaneous 48 
Kicked by horse... 2... .. rr ae 
Struck by shunting train or car... .. . 8 
Struck by street car... 2... .. | | I 
Unclassified. 2.0.0... i 29 
Total 1510 


was very kindly given to me by Mr. 
Costigane, Secretary of the Ontario 
Pulp and Paper Makers’ Safety Asso- 
ciation. The relative hazards of the va. 
rious machines and departments could 
be more accurately appraised if the 
number of men exposed to risk were 
known, but this table is valuable, never- 
theless, in indicating where the major 
risks lie and where attention should be 
directed toward mitigation. 

Guerrant (19) gives an interesting 
account of the American experience. 
Among 30,464 employees working 39,- 
324,975 hours there were 1,870 aecidents 
and 121,066 days lost time. The fre- 
queney rate was 47.5 accidents per 1,000,- 
000 hours worked, and the severity rate 
3.1 days lost per 1,000 hours worked. 
The highest frequency rate in a large 
mill was 112; one small mill had a rate 
of 160. The highest severity rate oe- 
eurred in a small mill and was 27.8. 

Most of the accidents are to the up- 
per extremities. Table 2 gives the On- 
tario experience for six years. The 
vreatest number of accidents are due to 
personal carelessness, but this is not 
peculiar to the pulp and paper industry. 
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TABLE 2.—PERCENTAGE DISTRIBUTION OF 
INJURIES IN ONTARIO PULP AND PAPER 
MILLS, 1917-1922 


l 
ANATOMICAL | 


| 
191% 1918 1919/1920 1921/1922 
| | | 
-- i. - 





LOCATION 
| | 


10.012, 3)10. 3/10. 7/10, 1/10. 1 


Head and face Ti 

Upper limbs 20. Zide.o 52.01/47. 1148 .0/47. | 
Trunk 10.3) 9.4.11.6/12.7)13.5/14.6 
Lower limbs 93 5/25.8126. 1/29 .5/28.4/28.2 


All \ccidents ( &.) 
Total Number 


100, 100) 100! 100! 100) 100 
652'11124'1032' 1455) 1203) 1502 


Indeed, any safety program must. as- 
sume that workmen are essentially care- 
less and must plan to make machines 
and workrooms as ftool-proof as possi- 
ble. 
fore, an important 
An 


funetion is the edueation and oreaniza- 


Guarding of machinery is, there- 
function of safety 


engineering. equally important 


tion of the employees for safety. In 


order that this work may be done effi 


ciently, it is necessary to have a satety 
engimeer who devotes his whole time to 
it. [lis duties should consist of a regular 
weekly inspection of all parts of the mill, 
the keeping of accident reeords, the ad 
justment of claims, the careful investiga- 
tion of every accident, and the organiza 
tion of departmental safety committees. 
If it is not possible, by reason of the 
small size of the mill, to employ such a 
man, a reduction of accidents can usual- 
ly be effeeted by the formation of safe- 
ty committees in each department. It 
Is probable that some reduetion in the 
number of accidents ean also be made by 
a careltul selection of the men for their 


jobs. ‘This implies an employment 
manager. 
Ture ‘Voxtconocy or Supupeiuur Droxiwe 


K’UMES 


Sulphur dioxide is usually dismissed 
by toxicologists as of no importance. 
Yet it is 
which will produce nose-bleeds, hemop 


hard to eoneeive how a 


Las 





tysis, hematemesis, and other severe 
svmptoms ean be entirely innocent. 

In the paper industry sulphur dioxide 
is chiefly encountered in the sulphur 
burner house and in the digester house. 
If the sulphur burners are defective in 
design or operation, the men attending 
them will find themselves constantly in 
fumes of varying intensity. The digester 
house men, however, are exposed only 
intermittently—that 1s, when the cover 
is off the digester after blowing and 
At such a time the 
fumes may become so strong as to be 


during charging. 


quite unbearable to the casual observer, 
although the workers may endure them 
after a fashion. 

Literature on the Subject.—The liter- 
ature on sulphur dioxide in its relation 
Schaeter 
blames the sulphur dioxide con- 


to health is most confusing. 
(24) 
taminated air of our cities for the preva- 
lence of bronchitis and asthma, and he 
quotes authorities to support his claims. 
He states that six parts of sulphur diox- 
ide in 10,000 of air will kill mice in six 
but this statement is open to 
question. Quite to the contrary ‘Twed- 
dell (25) eulogizes the effects of sulphur 
dioxide and deseribes some marvellous 


hours, 


results which he has obtained in cases 
of tuberculosis by causing his patients 
to inhale the gas. So enthusiastic is he 
in this regard that he has ecolleeted nu- 
merous statistics from factories where 
sulphur dioxide fumes occurred in order 
to ascertain whether industrially this 
eas exerted any prophylactic effect upon 
the men working in it. His data refer 
to twenty-nine companies which em- 
Of these men only 
twenty-two were reported as having had 
tuberculosis while in the employ of the 
companies in question. The period of 
time to which the figures referred was 
about twelve years. This means an av- 
erage otf about two cases a year, a mor- 
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ployed 11,085 men. 
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bidity rate of 20 per 100,000. Such a 
morbidity rate is unusually low since 
the death rate from tuberculosis varies 
from 60 to 300 per 100,000, and the mor- 
bidity rate from five to ten times that 
amount. ‘l'weddell quotes extracts from 
many letters written to him by mana- 
gers of the various concerns. All these 
extracts are to the effect that tubereu- 
losis is almost unknown among their 
workers in sulphur dioxide. This belief 
I have encountered myself. Data col- 
lected in the above manner are not very 
reliable, unfortunately, but they are cer- 
tainly worth bearing in mind. 

Workers in sulphurous acid factories, 
according to Wilson (26), are said to be 
remarkably free from colds and influ- 
enza, possibly because the irritant ef- 
fect on the mucous membranes causes 
mucus to be poured out and the offend- 
ing bacteria to be washed away. 

Reports of fatal poisoning from sul- 
phur dioxide are rare in the literature. 
In fact, I have been able to find only one 
case. This ease, reported by Peron (27), 
was that of a young Frenchman who 
went into a place where sulphur was be- 
ing burned, and was so overcome by the 
fumes that he had difficulty in getting 
out. He was able to return to work 
the same night, however, but later was 
seized with repeated chills and eventual- 
ly (twenty days after exposure) died. 
Autopsy showed necrosis of the respira- 
tory passages, suppurative adenitis of 
the mediastinum and a purulent peri- 
‘arditis. Although this is the only case 
that I have been able to find in the liter- 
ature, it is probable that fatalities oc- 
cur from time to time. Fortunately 
sulphur dioxide is so irritating that it 
gives warning long before the fatal con- 
centration is reached. 

As to the concentration necessary to 
produce symptoms, there is a perfectly 
astounding confusion. Lehmann (quot- 
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ed by Peterson and Haines (9)), for ex- 
ample, states that 0.03 per cent. will 
cause chronic indurative processes in 
the lungs. Ziemssen (28) considers 5 
to 7 per cent. too strong for comfort. 
The Journal of the American Medical 
Association (29) mentions 1 to 3 per 
cent. as the maximum which can be in- 
spired without ill effects. Here are dif- 
ferences of several hundred per cent. 
Practically speaking, however, it is suf- 
ficient to say that the gas itself will give 
abundant warning when the coneentra 
tion becomes too high. 
Symptoms.—The toxicological action 
of the gas locally is due to the formation 
of sulphurous and sulphurie acids on 
the moist surfaces of the respiratory 
passages. When absorbed, sulphur diox 
ide is said to reduce the hemoglobin to 
hematin, and when swallowed, a eatar 
rhal up. Inerease of 
tolerance to the gas is well known and 


castritis is set 
is illustrated experimentally in mice. 
Thus, in experiments deseribed by Pe- 
terson and Haines (9), the same mice 
were affected more severely by 0.5 gm. 
of sulphur burned in a receiver than 
they were, after repeated exposures, by 
10 gm. burned in the same receiver. 

The first symptom caused by sulphur 
dioxide is a feeling of tightness across 
the chest, accompanied by a violent de- 
sire to cough. If sufficiently strong, the 
fumes cause the eyes to water and the 
nose to run. Finally, if the exposure is 
long enough, vomiting occurs, the vomit- 
ed matter being perhaps blood-streaked. 
The expectoration of bloody sputum is 
also spoken of. After returning to the 
fresh air, it is surprising how quickly 
one’s symptoms disappear. One has a 
feeling on leaving the digester house 
that he will have a cough for days, and 
yet in a few minutes the feeling of irri- 
tation is gone. 

Effects of Continued Exposure.— 
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This paper, however, is not concerned 
with the acute effeets of sulphur diox- 
ide, for exeept under unusual ecireum- 
stances—e.g., When a man falls into a 
tank full of concentrated 
poisoning oceurs only rarely; the gas is 
too irritating to permit it. What is of 
is the question whether pro- 


vas—acute 


Interest 
longed exposure ultimately sets up a 
ehronie laryngitis, bronchitis, gastritis 
and the like. Reliable data on this point 
are not available. Hope, Hanna and 
Stallybrass (30), in their recent book, 
‘“‘Tndustrial Hygiene and Medicine,’’ 
mention bronehial ecatarrh and asthma, 
but they do not present any evidence to 
support their statements. In Table 3 
the physical findings of seventeen men 
who had been exposed to the fumes ot 
sulphur dioxide for a varying period of 
time are presented. From these find- 
ings the only possible conelusion is that 
many men can work in these fumes with- 
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mentioned at this time, however, that 
the nature of the work is such that men 
who find themselves adversely affected 
by the fumes quickly abandon their jobs, 
and so there is an automatic elimination 
of the susceptible. 

The absolute number of men engaged 
in sulphur burning or in tending digest- 
ers is very small. The Canadian census 
not list the number, but in the 
whole of the United States, according 
to the 1910 census, there were only 235 
If one stud- 
les the age distribution of these men 
and compares it with the age distribu- 
tion of all industrial workers, it will be 
seen that there are relatively fewer men 
of advanced ages engaged in acid mak- 
ing and cooking. The small number of 
men concerned introduces a large factor 
of probable error, but it is possible that 


does 


acid makers and 187 cooks. 


these figures may have some significance. 
The whole question of the chronie 




















out demonstrable harm. It should be effects of sulphur dioxide gas is well 
TABLE 3—PHYSICAL FINDINGS IN DIGESTER HOUSE MEN’ 
YEARS OF BLOOD 
SERVICE AGE LUNGS? | PRESSURE TEETH ° HEART EYESIGHT 
6 | 11 Pyorrhea Poor 
] 48 Emphysema 145 Slow Poor 
6 45 Dry rales | 150 Pyorrhea O. K. 
6 42 | Moist rales — Pyorrhea O. K. 
l 35 | — | 150, Slow Fair 
l 36 | | Slow | O.K. 
6 45 | | Much treatment O. Kk. 
6 30 150 Pyorrhea O. K. 
4 52 , Pyorrhea , OK. 
l 21 =| — Moist rales | 7 20/90 right 
l 27 | Pyorrhea | | OJ K, 
1 27 | —. Pyorrhea | | O.K. 
1 31 | > | Pyorrhea = Poor 
5 28 | | Pyorrhea | | O. K. 
6 29 | | — | Caries OV K. 
6 27 | | — | Pyorrhea | | Poor 
6 22 | Caries | — | ; 





' Results of urinalysis for albumin were doubtful in one case; in all others they were negative. Only one man 
gave a history of digestive disturbance. 

? Negative results are indicated throughout table by —. 

* Pyorrhea and dental caries were very common, almost universal, among the men employed in the other parts 


of the mill. 
J. %. wi. 
May, 1924 
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ummed up by Harrington and Richard- 
on (31), from whom I quote as follows: 


Those who are exposed to it [sulphur diox- 


7 


in their daily work establish a gradual 


olerance and take no notice whatever of an 
ttmosphere in which it is present to such an 
xtent that persons unaccustomed to it can- 


not breathe it. 
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The weight of evidence con- 


cerning the relation of this gas to health in- 
dieates that its effects are neither serious nor 
lasting, and are exerted more on the digestive 


than on the respiratory function. 


In some in- 


dividuals, a small amount in the atmosphere 
causes epigastric pain and heartburn very 
quickly. 


(To be continued ) 
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This paper, however, is not coneerned 
with the acute effeets of sulphur diox- 
ide, for exeept under unusual ecireum- 
staneces—e.g., When a man falls into a 
tank full of cas—acute 
poisoning occurs only rarely; the gas is 
too irritating to permit it. What is of 
is the question whether pro- 
longed exposure ultimately sets up a 
ehronie laryngitis, bronchitis, gastritis 
and the like. Reliable data on this point 
are not available. Hope, Hanna and 
Stallybrass (380), in their reeent book, 
‘‘Tndustrial Hygiene and Mediecine,’’ 
mention bronchial catarrh and asthma, 
but they do not present any evidence to 
In Table 3 
the physical findings of seventeen men 
who had been exposed to the fumes of 
sulphur dioxide for a varying period of 
Krom find- 


eoneentrated 


interest 


support their statements. 


time are presented. these 
ings the only possible conelusion is that 
many men can work in these fumes with- 
should be 


out demonstrable harm. § It 





mentioned at this time, however, that 
the nature of the work is such that men 
who find themselves adversely affected 
by the fumes quickly abandon their jobs, 
and so there is an automatic elimination 
of the susceptible. 

The absolute number of men engaged 
in sulphur burning or in tending digest- 
ers is very small. The Canadian census 
not list the number, but in the 
whole of the United States, according 
to the 1910 census, there were only 235 
acid makers and 187 cooks. If one stud- 
ies the age distribution of these men 
and compares it with the age distribu- 
tion of all industrial workers, it will be 
seen that there are relatively fewer men 
of advanced ages engaged in acid mak- 
The small number of 


does 


ing and cooking. 
men concerned introduces a large faetor 
of probable error, but it is possible that 
these figures may have some significance. 

The whole question of the chronic 
effects of sulphur dioxide gas is well 











TABLE 3—PHYSICAL FINDINGS IN DIGESTER HOUSE MEN’ 








YEARS OF BLOOD 











SERVICE AGE LUNGS? PRESSURE TEETH ° HEART EYESIGHT 
6 bl Pyorrhea Poor 
l 48 Emphysema 145 Slow Poor 
6 45 | Dry rales | 150 Pyorrhea O. K. 
6 | 42 | Moist rales — Pyorrhea O. K. 
1 35 — 150, Slow Fair 
l 36 | | Slow | O.K. 
6 45 | - | Much treatment | O. Kk. 
6 30 150 Pyorrhea | O.K. 
4 52 - Pyorrhea  O.K. 
l | 21 | Moist rales | 20/90 right 
l | ai Pyorrhea | | O.K, 
l 27 Pyorrhea O. K. 
1 31 > | Pyorrhea Poor 
5 | 28 Pyorrhea O. K. 
6 29 | Caries O. K. 
6 | 27 | — | = Pyorrhea Poor 
6 22 | Caries — | OJK. 


' Results of urinalysis for albumin were doubtful in one case; in all others they were negative. Only one man 
gave a history of digestive disturbance. 

? Negative results are indicated throughout table by —. 

* Pyorrhea and dental caries were very common, almost universal, among the men employed in the other parts 


of the mill. 
5. 5. We 
May, 1924 





HYGIENE OF PULP AND PAPER 


ummed up by Harrington and Richard- 


Ol) 


(31), from whom I quote as follows: 


Those who are exposed to it [sulphur diox- 


de | 


in their daily work establish a gradual 


olerance and take no notice whatever of an 
itmosphere in which it is present to such an 
xtent that persons unaccustomed to it can- 


not breathe it. 





INDUSTRY 


Og 


The weight of evidence con- 


cerning the relation of this gas to health in- 
dieates that its effects are neither serious nor 
lasting, and are exerted more on the digestive 


than on the respiratory function. 


In some in- 


dividuals, a small amount in the atmosphere 
causes epigastric pain and heartburn very 
quickly. 


(To be continued ) 
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THE AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS 


Annual Report of the Secretary-Treasurer 


Hk Annual Report of the Seeretary-Treasurer is herewith submitted under the follow- 
Ing headings : 
[. Review. 
Il. Accomplishments since Last Annual Meeting. 
Ill. Iinaneial Statement. 
[V. Membership. 
V. Prospects for the Future. 


I. ReEvIEW 


The Association is now eight years old. It has grown from a small group of pioneers 
seven in number——Drs. A. M. Harvey, H. E. Mock, C. G. Farnum, J. C. Stubbs, W. E. Post. 
T. KR. Crowder, S. M. MeCurdy—to a group of several hundred. 

Meetings of the Association have been held in Detroit, Chicago, New York City, At 
lantie City, New Orleans, Boston, St. Louis, and Buffalo. 

Industrial Medicine and Surgery is a definite thing and has a future. What that fu 
ture is to be, this organization can largely determine. 

Our Association at the present time is free from any factional politics. Those who have 
attended its meetings and served as its officers have done so beeause of a real interest in In 
dustrial Medicine and a desire to promote its future. 

True, there is eriticism from some quarters that the Association is getting under the 
control of the Eastern group—that there is a tendeney to be too ‘‘high-browish’’—but a 
little analysis of the situation will soon dispel such thoughts and the next election will doubt- 
less reverse the tables. 

The present Seeretary-Treasurer has not been able to do many things that he would like 
to have done. It has been difficult to find time to do the necessities. The chief aims have been 
(1) to reduce expenses and put the Association on a sound financial basis—in brief, to live 
within our budget; (2) to increase the membership; and (3) to give such service as our 
resources and facilities would permit. 

Our expenses have been moderate. No money has been spent for traveling expenses 
No hotel bills. No office rent. Forty dollars monthly, for clerical hire. Moderate sums for 
stamps, stationery, multigraphing, printing, ete. The big expense has been for the Journal. 
Convention expenses are very small this year. I want you to know that your money has 
been zealously guarded. 

No attempt has been made to develop affiliation with local or state societies of phys! 


cians in industry. They do not seem to desire it. Eventually this should come. 


J. 1. H. 
May, 1024 
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Il. AccOMPLISHMENTS 


Since last we met at St. Louis, in May, 1922, 

(a) We have wiped out all indebtedness and have a balance in the bank. This was 
ide possible by the five dollar assessment levied at the last meeting. We were then carry- 

some debts of several years’ standing—largely for the printing of annual proceedings. 

(b) The official Journal of the Association was changed on January 1 of this year from 
(he Nation’s Health’’ to ‘‘The Journal of Industrial Hygiene.’’ This change was inaugu- 
ited in St. Louis in May, 1922, at the annual meeting, later authorized at a Board of Diree- 
rs’ meeting in Cleveland in October, 1922, and finally consummated by Dr. Ford, our 
esident. This has given us a Journal of high type, together with a monthly abstract of 
dustrial medical literature. In view of this, the abstracts which the Association was send- 
¢ out were discontinued. This new Journal has cost a great deal of money—four dollars 
r year per member—and naturally we cannot continue without increasing our budget. 
hat is why the Board of Directors at their Cleveland meeting voted to amend the by-laws 
nd raise the dues to ten dollars. This you will want to discuss later. 

(c) Some months ago, the Association was made an Associate Member of the Na- 
nal Health Couneil—an organization consisting of most of the national health agencies, 
ch as the National Tuberculosis Association, American Red Cross, Society for the Control 
' Cancer, American Public Health Association, ete. This is a step in the right direction. 
o be grouped with organizations which are advaneing the health of the people is something 


th while. The National Health Council gives promise of making some real contributions 
publie health. 


[Il. FIINaNnctiaAL STATEMENT’ 


Liabilities May ae i> > ~ $1154.83 


Assets (Cash on Hand)... ; 682.54 


Detieit Ol ee RT iat ed ated re IL Oe TRS CA ae Oa a ee 172.29 
Krom Qetober 1% LOZZ to October | 19 5 
Rece ipts 
ares oe Dee CO Ee Se es cee esbavaeeavervvwtkeeunses £538.21 
a I er ae ae ra a a oe and am 4S 3030.00 


RE MII Gor a4 bie wo ees aE RENO ake eel Saree eh Oss Dee $3568.21 


Salary, 

DURANT TOOTCRERT,, 1 FORT cc kc ikea pcre cece htdieicesesseeuen $480.00 
Printing & Publishing, 

cn er ee ee eee ery ee ree $10.00 

eUennte WORUAUIIIOES, goo ik ccceds cacaerincatseeeseoeus 7.50 


National Industrial Conference Board 

ee Cs sic eae n ee ha «NRO RD ONES NOE D ER ERBAS 30.00 
PRUURRORTGRE BOUEOTE. once esc ceessseececenesscue's 13.32 
PYORTEME TOP COONVENEION. 2... cccccsecscovecenececes 19.75 


oe re 


80.57 


Vol. 6 
No. 1 
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OUME ROOOOTICE TECUIIE TOC WONG. 6 x osc ic ce chic ese ca en deek nes 44a ws $3568 .2 
Disbursements brought forward...............0000 ee eee ees $560.57 
General [Expenses, 
i FO ee ee eee eee eS eee ee rer ree 10.00 
Modern Hospital Company, balance on journals..... 18.25 
ce 92.90 
The Journal of Industrial Ilygiene, 8 quarters..... 1457.00 
American Conference on Hospital Serviee............ 29.00 
ee a 2 00 
1605.15 
Convention Expense (Not personal, but clerical hire, ete. 
St. Louis—1922 
Dr. Sawver’s expenses at Convention................ IU.00 
I ae ret en eer ee ar tee ee 15.09 
69.09 
ee SU ea eae occa a rae eek See ee ae eek $2230.81 
Leaving a balance on hand Oct. 1, 1923.0... 000.00. 0c. ee ee ee ce eee eee ennene $1337.40 
Bank Balance... ee eer ere rr yee 1878.28 
ER eo re a ee een Len Ses Oe ee 105.00 
1983.28 
Checks not deposited at time of balane 
PMCRUAMETORE «EE VNOTS. 5 kc cece ce ce cher an tnswepnenes 477.54 
Salarv—2 mos. July-August.............. RA Ree re $0.00 
IR ret eR ot, ee Up eri, Po Se ah 10.00 
UREA ——EILCUIGE gc ek ice ben abad pear ceuewes 40,00 
Stamps | Ar Ee 1.70 
OS os os ek enw oe ane a ee ee re ee eee ae ee ee ee 15.09 
PROMPNINA og onc vc vcecnss Fete cen Nea tte tare w aceretet aes 19.79 
Notices Addressing oe bee oe be ee Ree Oe Oe ee ee ea ee 2.00 


645.88 


eee Mab Oye Bab. >. FEDERER ge Ayo Sa Grae nR se mmar te nyt ae eat Onan mang ary er guaran amar gear eer s ty Umar $1337.40 





IV. MemBeERSHIP 


Since October 17, 1922, 47 members have been suspended for non-payment of 1921-1922 
dues: 38 have resigned: 3 deceased and 6 members whose address are unknown, leaving 
a total membership at the present time of 465 members. (May 1, 1922—578 members. ) 

Of this number: 

284 members have paid their 1925-1924 dues 
SQ) members owe for 1923-1924 dues 
69 members owe for 1922-1923 assessment and 1923-1924 dues 
32 members owe for assessment and 1923-1924 dues 
465 
Since October 17, 1922. 21 new members have come into the Association. 


5. i. 
May, 1924 
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V. PROSPECTS FOR THE FUTURE 


I hope we have passed through our formulative period and are now ready to settle 
down and make some consistent advances. ‘To do this, I propose the following: 


(a) A full-time Secretary, one who can give his whole efforts to the Association. In 
this way a year-through program can be put into operation. 

(b) I believe we should try to find out what our members want by a questionnaire. 
From the few who have shown enough interest in the Association to express themselves, 
we know that: 

(1) Some want a smaller, more restricted membership. 

(2) Some want a larger membership—unite with the Railway Surgeons, for instance. 
3) Some want the Association to go in for more traumatic surgery. They feel we 
are ignoring it. 

(4) Some want preventive medicine emphasized more. 

(5) Some want the Association to be more closely allied with public health. 

(6) Many say they get much out of the Association; others think it is not worth the 
price. 


-— 


By a more detailed effort in the form of a questionnaire it should be possible to develop 
a satisfactory program. 

(ec) I beheve that management is still in need of much enlightenment. We need to 
devise better ways of proving our ease. 

(d) Legislators, labor unions, and the public need to know more about what we are 
doing. Compensation laws need our help. 

(e) 1 do not think we need to worry about the size of our membership. That will 
shift and change. Men are giving up industrial connections—others are coming in. If 
we function vitally, we will have a sizeable membership. 


Lastly, I want to express to Dr. C. D. Selby of Toledo, Chairman of the Program 
Committee, my very great appreciation of all he has done in planning this excellent pr 
gram; and to Dr. R. W. Elliott, as Chairman of the Health Service Sectior s assist 
ance. A word of thanks should also be expressed to Mr. W. H. Cameron. | Seer 
tary, National Safety Council, for the numerous helps in providing this g place, reg 
istering desk, programs, publicity, ete. He has made the organizing of this meeting easy 


Wm. Alfred S 


Ninth Annual Meeting 
Auditorium Hotel, Chicago, Illinois 


June 9 and 10, 1924 


‘ 


LLmembers should make their plans to be present. and to remain for the dinner ¢! 
evening of the tenth. 

The program will be announced later, and is in charge of Drs. Harry E. Mo 

Crowder, and W. B. Fisk, so we may be assured that it will be a go 


Notices regarding details will be mailed the membership as early as poss 
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Dues 





The fiseal year of the Association begins May first, and notices will shortly be mailed 
to members that dues for 1924-1925 are payable. 


Do not forget that at the last meeting an amendment to the constitution was passed 
raising the annual dues to ten dollars. 


A prompt response by the membership is especially requested to help 


defray the ex- 
penses of the Association, 


especially those incident to the annual meeting. 


A. G. Cranch, M.D., See’y-Treas. 
NATIONAL CARBON Co.. ING 
(CLEVELAND. OHIO. 


i 


ANNOUNCEMENT OF 


Industrial Hygiene Clinic for the Diagnosis and Treatment 
of Industrial Diseases 


‘he need for a eclime especially equipped and adapted for the diagnosis and treatment 
ndustrial diseases hi lone been recognized by thi medical profession al large in the State 
I ow LoVe A rding| n in men ( a Cl has been perfected under the joint 

au he Recon on I n New York City he Industrial Hygiene Divi 
1OU } Department of Labs nd the College of Physicians and Surgeons. 

Mm u ! ns not only the wage-earner, the employer, and the individu 
ul} n ree, and should receive the active support of the medical pro- 
I) hes 

d te plar | being made { n ng studies of occupational diseases and for 

1 hing the resul research in n methods of treatment. It is contemplated as the 
elo] n di nd nurses for special service in industrial medicine and 
The Lu | Ly | ow Open at the Reeonstruction Ilospital, Corner of 

| re ind Centra ink West (he Reeonstruetion Hospital has been equipped with 
devi necessary r the diagn and treatment of industrial diseases. On the 

s Clinie the re emine! | 


herapy, hydrotherapy, massage. 


‘ttaff of this Ch there are ¢ nt specialists and consultants. The Hospital employs 
A\-rays, electrotherapy, photot! mechanotherapy, and occupa- 


Consultation Ilours, Tuesdays and Fridays, from 2 to 4 P. M. 
'reatments wLVvel \londavyvs. 


ace 
‘ 


Tuesdays, Wednesdays, Thursdays, and Fridays from 9 to 
Oo; saturdays from 9 to 12. 


1 


Kor further information address the 


Director, Industrial Hygiene Clinic, 100th Street 
and Central Park West, New York City. 


J. 1. H. 
May, 1924 





